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GENERAL TERMS AND DEFENITIONS 

Cap Soil Fill - Material utilized as the 18 inch soil layer between the geocomposite drainage 
layer and topsoil on the Containment Cell cap. Cap Soil Fill shall meet the requirements 
established in Specification Section 02210, Part 2.3, 

Construction Schedule - Document prepared prior to mobilization and updated every other 
week during execution of the Contract, presenting the planned and logical sequence of work, 
including key milestones, critical path elements and duration of work. (See Specification Section 
01050). 

Construction Quality Assurance Plan (CQAP) - Provided as Attachment D to the CMD. 
Describes the gener^ QA procedures and requirements to be implemented by the QA 
Representative during CM implementation. 

Containment Ceil - Proposed on-site area designated for the placement of remediated soils and 
sediment and specified debris. The containment cell will be constructed by cutting and filling to 
create berms as shown on Sheet 5. After waste placement the cell will be covered with a 
composite cap to prevent infiltration of surface water and direct contact by potential receptors. 

Contaminant Reduction Zone (CRZ) - Temporary location established for the purpose of 
removing potentially contaminated soil, sediment and/or debris fix>m vehicles, equipment and 
personnel moving from a remediation area to a clean or previously remediated area. 

Contractor - Entity retained by KMC for the purpose of implementing the CMD. Contractor 
shall be experienced in enviroiunental remediation of a similar type and nature and will retain 
subcontractor's to provide specialty services as appropriate. 

Corrective Measures Design (CMD) - Comprehensive document (design report, specifications, 
calculations, construction quality assurance plan, design drawings and inspection and 
maintenance plan) prepared by Advanced GeoServices Corporation on behalf of KMC to present 
the technical requirements for remediating and restoring the KMC Beech Grove site and adjacent 
ofif-site areas to satisfy the requirements of the Consent Decree between the USEPA, IDEM and 
KMC. 

Daily Report - Written report prepared by the Contractor detailing work completed, technical 
discussions/decisions, health and safety issues, analytical results, weather conditions, air 
monitoring results, material delivered to &e site, and other information relevant to completion of 
the project. Daily Reports for each work day shall be submitted to the QA Representative by 
noon the following work day. 

Drainage Ditch Aggregate - AASHTO #1 coarse aggregate imported fix>m a quarry used for 
restoration of drainage ditches. See Specification Section 02936, Part 2.8.1. 

Engineer - The Advanced GeoServices Corp. Project Manager, licensed as a Professional 
Engineer in Indiana and responsible for preparation of the CMD. 
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Former Manufacturing Area - General term utilized in CMD intended to include various 
terminologies used during the RFI, the BHHRA, CMS, and various correspondence to describe 
that portion of the RMC owned property predominantly covered by bmldings, pavement and 
miscellaneous structures (including "facility area", "on-site area", "on-site main facility area", 
and "former manufacturing area"). This area is separate and apart from the portion of the RMC 
owned property predominantly covered by woods, brush and lawn generally referred to as the 
"grassy site area". 

General Site Fill - Material generated by cutting during grading activities performed afrer 
completion of required remediation (excluding topsoil) and utilized for filling areas no deeper 
than 2 feet below the proposed ground surface. General Site Fills are not subject to compaction 
testing but shall be visually stable afrer placement and compaction. General Site Fill may be 
utilized as Structural Soil Fill when geotechnical properties are approved by the QA 
Representative. 

Granular Fill - Material utilized for filling beneath the water table and as on-site surface stone 
aggregate. See Specification Section 02210, Part 2.4. 

Hazardous Waste Management Unit (HWMU) - Interim status RCRA units subject to 
Closure under IDEM. HWMUs include the surface impoundment, outdoor waste piles and the 
indoor waste piles. 

Health and Safety Officer - Employee of Contractor experienced in remediation and 
construction, meeting the requirements and performing the duties described in Specifications 
Section 01351. 

Health and Safety Plan (HASP) - Document prepared by the Contractor in accordance with 
Specification Section 01351 and Federal, State and Local regulations. 

Indiana Department of Environmental Management (IDEM) - Responsible for HWMU 
closure activities. 

Lagoon - See "Surface Impoimdment" 

Material Storage Building (MSB) - Former facility structure (decontaminated and demolished 
in 2009) that contained the indoor waste pile HWMUs. 

Off-Site Surface Stone Aggregate - Imported AASHTO #3 coarse aggregate used for 
restoration of siuface stone areas on the Citizens Gas property that may be disturbed during 
remedial construction activities. See Specification Section 02936, Part 2.8.2. 

On-Site Surface Stone Aggregate - Coarse aggregate utilized as the final 6-inch thick surface 
covering on those portions of the RMC owned property not designated for drainage ditch, 
containment cell, turf, or sod. On-Site Surface Stone Aggregate shall meet the requirements for 
Granular Fill. 
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Pre-Constniction Meeting - Meeting requested by property owners affected by the proposed 
work, for the purpose of describing the planned activities, answering property owner questions 
and seciiring property owner consent. At a minimum the attendees shdl include representatives 
of the Contractor and KMC. (See Specification Section 01200). 

Project Meetings - Meetings hosted by the Contractor on a weekly basis at a regularly 
scheduled time and location for the purpose of reviewing work completed during the previous 
week, planned work for the upcoming two week period, technical issues and problems, progress 
towards meeting schedule and related issues affecting the work. (See Specification Section 
01200). 

Quality Assurance (QA) - Plarmed and systematic process of observing, testing inspecting 
and/or evaluating the Quality Control activities performed by the Contractor manufacturers, 
material suppliers, installers and subcontractors. QA activities are performed by the QA 
Representative. 

QA Representative - Full-time construction monitor retained by KMC for the purpose of 
observing and documenting construction activities, conveying information between the 
Contractor, Engineer and KMC, interpreting the CMD during implementation and representing 
the on-site interface with regulators and general public. 

Quality Controi (QC) - Actions taken by manufacturers, material suppliers, installers and the 
Contractor to evaluate and demonstrate attainment of performance criteria established in the 
CMD. See Specification Section 01400. 

KMC- Refined Metals Corporation 

Sediment - General term utilized to distinguish between solid matrix samples collected from 
areas of concentrated surface water runoff and other site areas. Use of the term in the CMD is 
not limited to ecological habitat or bed-load found in surface water drainage feature but also 
includes soils. 

Structural Soil Fill - Material utilized for construction of Containment Cell berms, filling to 
create the perimeter access road subgrade, backfill around the storm water management basin 
outlet structures and pipes, and backfilling excavations greater than 2 feet deep. Structural Soil 
Fill shall meet the requirements established in Specification Section 02210, Part 2.1. 

Submittal Register - Document prepared and maintained by Contractor following award of 
Contract identifying the planned/required submissions. (See Specification Section 01300). 

Surface Impoundment - Hazardous Waste Management unit located north east of the form 
office building and utilized for the management of storm water runoff. 

USEPA - United States Environmental Protection Agency. Responsible for corrective measures 
of on-site and off-site areas, except those areas designated as HWMUs. 
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1.0 INTRODUCTION 

1.1 GENERAL 

Presented herein is the design report describing the proposed Corrective Measures to be 

completed by Refined Metals Corporation (RMC) to address elevated concentrations of lead and 

associated inorganic compounds in soil, sediment and groundwater identified on and around the 

RMC facility in Beech Grove, Indiana. The design report, in conjunction with the design 

drawings, specifications. Construction Quality Assurance Plan, and other attachments, comprises 

the Corrective Measures Design (CMD). The CMD is being submitted pursuant to the 

requirements of a Consent Decree negotiated between RMC, the United States Environmental 

Protection Agency (USEPA) and Indiana Department of Environmental Management (IDEM) 

Civil Action No. IP902077C. 

This submission of the CMD is intended to represent a Final level of completion. The format 

and level of detail of the CMD process represent a hybrid between the highly structured 

requirements identified in the Consent Decree, and the single submission format requested in the 

Final Decision Dociunent. As agreed upon between representatives of RMC, USEPA and 

IDEM, the Preliminary submission presented the major design components at approximately a 

20 to 30% level of completion to obtain regulatory consensus. This Final submission has been 

developed to advance the amount of detail to a level of 100%. The general configuration of the 

major design components presented in the Preliminary submission (including containment cell 

location; excavation limits and confirmatory sampling techniques; pre and post-remediation 

storm water management strategies; and anticipated permitting requirements) have not changed. 

This submission includes attachments presenting construction specifications; Constructioh 

Quality Assurance Plan; Inspection and Maintenance Plan (including groundwater monitoring 

plan); engineering calculations; cost estimates; and construction schedule. The design drawings 
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have been advanced to include additional details and schematics, sequence of construction 

information, and construction notes. 

1.2 BACKGROUND 

The Refined Metals Corporation (RMC) Beech Grove facility (Site) was the location of a 

secondary lead smelting and refining operation from 1968 through 199S. The general location of 

the Site is shown on Figure 1 and a detailed plan of the Site is shown on Sheet 1 of the design 

drawings. During its operational life, the facility handled hazardous materials or hazardous 

wastes imder the Resource Conservation and Recovery Act (RCRA). These primarily consisted 

of lead acid automotive and industrial batteries, and lead-bearing materials that were processed 

for lead recovery. 

In accordance with the requirements of RCRA, the facility completed and submitted a RCRA 

Part A permit application. On November 19, 1980 the facility was granted approval to operate 

two hazardous waste management units under Interim Status: 1) indoor waste piles; and 2) 

outdoor waste piles. Facility documents also identify a surface impoundment (lagoon) as a 

RCRA permitted unit; however, the lagoon does not appear to have been included on the Facility 

Part A permit until after 1991. The lagoon was, and Still is, used to collect and manage facility 

storm water runoff. See Sheet 1 of the design drawings for the location of the RCRA Hazardous 

Waste Management Units (HWMUs). 

The former indoor and outdoor waste piles were removed when normal facility operations 

ceased. The site sat idle after December 31, 1995 except for the wastewater treatment system 

which remained in operation to collect and manage storm water runoff from the lagoon and other 

site areas. Between August 2009 through early-January 2010, all buildings and structures were 

decontaminated and demolished, with the exception of four pump houses and the lagoon which 

remained in operation for on-site storm water management. Decontamination and demolition 
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activities were performed in accordance with the Draft Decontamination and Demolition Plan 

(Advanced GeoServices March 4, 2009) and the Decontamination and Demolition 

Implementation Plan (Focus Contracting, June 8, 2009) both of which were submitted, reviewed 

and approved by the USEPA and IDEM. A summary report of the decontamination and 

demolition activities is being prepared on a parallel track with preparation of this CM Design 

submission and will be included as an attachment to the Corrective Measures Completion Report 

to be provided following completion of the Corrective Measures. The summary report will 

describe the methods utilized for decontamination, the waste streams produced (including 

estimated quantities) and identify the final disposition (disposal or recycling) of the materials 

generated. 

Throughout the decontamination and demolition process, storm water fh)m the impervious 

former manufacturing area continued to be collected, treated as appropriate, and discharged to 

the City of Indianapolis POTW. The impervious ground surfaces within the former 

manufacturing areas (former pavement surfaces and remnant floor slabs) were cleaned as part of 

the decontamination and demolition activities. Storm water inlets/manholes, piping and pump 

house sumps were cleaned following final cleaning of the impervious Site surface areas to 

remove sediment and rinse water what may have been washed into the storm water system. 

Storm water sampling performed after completion of site cleaning activities has demonstrated 

that storm water from the lagoon and cleaned surface areas of the site can be discharged without 

requiring pre-treatment. In an effort to reduce the hydraulic loading on the POTW, the City of 

Indianapolis requested that KMC cease discharge of the clean storm water to the sanitary sewer 

following completion of decontamination and demolition activities. In response, RMC 

submitted a request for a "No Exposure Certification for Exclusion fh)m NPDES Storm Water 

Permitting" to allow surface discharge of the storm water been sent to the POTW. IDEM 

approved the request in May 2010 and since that time RMC has discharged storm water to the 

d^inage ditch at the north end of the property using the existing system of pumps and internal 
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conveyance piping. The existing pump houses and collection system (inlets and piping) will be 

demolished and/or sealed/plugged and the site regraded to gravity drain storm water as part of 

the corrective measures and HWMU closure site restoration activities. Demolished components 

will be salvaged (pumps and controls), recycled, and or disposed in the containment cell. 

1.3 PURPOSE 

On August 31, 1998 Refined Metals Corporation entered into a Consent Decree with the United 

States Environmental Protection Agency (USEPA) and the Indiana Department of 

Environmental Management (IDEM), Civil Action No. IP902077C. The technical objectives of 

the Consent Decree are as follows: 

1. Effectuate closing of waste piles and surface impoimdment by submitting a 

closure plan and post-closure plan, if necessary, and then to implement the plan(s) 

as approved; 

2. Perform a RCRA Facility Investigation (RFI) to evaluate and determine the full 

nature and extent of releases and collect information necessary to support a 

Corrective Measures Study, or Interim Measures; 

3. Perform Interim/Stabilization Measures to abate threats to human health and the 

enviroiunent; 

4. Perform a Corrective Measures Study to develop and evaluate alternatives and to 

recommend a final corrective measure(s); and, 

5. Perform Corrective Measures. 

F:\OnCEAa7mOIBCnTiW20a3-I(>«e«>TailitFiadDciifiI()-10\FlulItalviOaal>K»IOdDC 1-4 



Final CM Design 
Refined Metais Corporation 

Beech Grove, Indiana 
October 6,2010 

1.3.1 Waste Pile and Surface Impoundmient Closure Investigations 

Pursuant to Section VI, Paragraph 37 of the Consent Decree (Compliance Requirements for 

Closure), Advanced GeoServices Corp. (AGC) prepared a Closure Plan on behalf of RMC for 

the HWMUs. The Closure Plan was prepared in accordance with Indiana Department of 

Environmental Management (IDEM) Hazardous Waste Management Unit Closure Guidance 

(Waste-0013-ND) and Risk Assessment Addendiun. 

The Closure Plan (Version 3.0 dated July 17, 1999) was implemented between the fall of 1999 

and spring of2000. The restilts of the investigation conducted pursuant to the approved Closure 

Plan were presented in the Closure Investigation Report (AGC, June 2000). Comments on the 

Closure Investigation Report prompted additional soil sampling within the HWMUs in 

December 2001, January 2007 and August 2007. Results of the Closure Investigation activities 

were compiled in a Comprehensive Closure Investigation Report (AGC March 27, 2007), with 

an addendum containing supplemental sampling information on January 29,2008 and a response 

to IDEM comments on April 8,2008. 

1.3.2 RCRA Facility Investigation 

Pursuant to Section VI, Paragraph 42 of the Consent Decree (Compliance Requirements for 

Corrective Action), RMC prepared and implemented a RCRA Facility Investigation (RFI) Work 

Plan (AGC March 3, 1998) which was conditionally approved by the USEPA in writing on June 

3, 1999. The RFI Work Plan was revised by AGC on July 7, 1999 in response to the USEPA 

conditional approval. Final USEPA approval of the RFI Work Plan was received in a letter 

dated August 17, 1999. The USEPA approved RFI Work Plan was implemented by AGC on 

behalf of RMC in late 1999 and early 2000. A Phase I RFI Report was submitted by RMC on 

August 31,2000. Based on the results of the Phase I RFI and as required by the USEPA, a Phase 

n RFI Work Plan was prepared and submitted (AGC December 20, 2000). Following minor 
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revisions (based on USEPA comments) in an addendum dated June 27, 2001, the Phase II RFI 

Work Plan was approved by the USEPA on July 13, 2001. The Phase II RFI Report was 

prepared and submitted by AGC on May 3, 2002 and subsequently revised in November 18, 

2002. 

1.3.3 Interim Corrective Measures 

Results of the Phase I RFI identified elevated concentrations of lead in the shallow siuface 

soil/sediment along the former railroad spm entering the facility from the railroad tracks north of 

the site. To reduce the potential for that soil/sediment to be eroded and transported to areas off-

site RMC prepared a Interim Measures Work Plan (AGC December 20, 2000), consisting of a 

series of check dams across the drainage ditch that was approved by the USEPA on July 13, 

2001. AGC implemented the Interim Measures Work Plan in September 2001. Those measures 

remain in-place to date and based on visual observations provide detention and filtration to storm 

water flow in the ditch. The check dams will remain in-place until remediation is performed in 

the drainage ditches on either side of the railroad spur. No other interim measures were 

performed or required at the facility. 

1.3.4 Corrective Measures Study 

The Corrective Measures Study (CMS) was performed in two phases pursuant to a CMS Work 

Plan (AGC April 21, 2003), as revised by AGC on July 11, 2003 and October 16, 2003 and 

conditionally approved by USEPA on November S, 2003. The Phase I CMS consisted of 

supplemental soil sampling (including shallow surface soil in the mowed grass swale along 

South Arlington Avenue and drainage ditch along the CSX railroad tracks referred to in the RFI, 

CMS and herein as "sediment") and groundwater sampling (completed by AGC during the fall of 

2003), and completion of a Baseline Human Health Risk Assessment (BHHRA) (performed by 

Gradient Corporation (Gradient)). The BHHRA separated the site into two exposure areas 
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identified as "Grassy Areas" and "On-Site Areas". Figure 2 shows the specific areas represented 

by Grassy Areas and On-Site Areas. The results of the Phase I CMS were initially submitted in a 

report prepared by AGC on June 22,2004. The USEPA issued written comments on August 17, 

2004 and January 18, 2005 and the Phase I CMS Report was revised on May 6, 2005 and 

approved in writing by the USEPA on August 23,2005. 

The Phase n CMS consisted of the development and evaluation of cleanup options for those 

areas of the site impacted above action levels established in the BHHRA and accepted in writing 

by the USEPA in their approval letter dated August 23, 2005. The Phase II CMS also 

anticipated remediation of surface soils and sediment with total lead concentrations >400 mg/kg 

in the right-of-way for South Arlington Avenue, Citizens Gas property along the south side of 

the Citizens Gas security fence parallel Big Four Road, and drainage ditch within the CSX right-

of-way. The Phase II CMS Report was originally submitted by AGC on October 21,2005. The 

Phase II CMS Report was revised by RMC through a series of iterations promulgated by USEPA 

comment letters issued on April 19,2006, July 13,2006, November 30,2006, March 1,2007 and 

May 29,2007. Conditional approval of the August 6,2007 revision of the Phase II CMS Report 

was issued by the USEPA in a letter dated January 22,2008. 

1.3.5 Corrective Measm^s Design 

This Corrective Measures Design (CMD) is being submitted to convey the design and 

construction elements of the Corrective Measures alternatives selected by the USEPA from the 

Phase II CMS Report and published in the Statement of Basis (USEPA June 2008). As agreed to 

by USEPA, IDEM and RMC, the CMD approach deviates from both the highly structured 

approach specified in the Consent Decree, and the single submission format specified in the 

Final Decision Document. It is believed that the agreed upon approach will both allow for 

regulatory input during the design process, while expediting the design schedule. The 

Preliminary Design representing approximately a 20 to 30% level of completion was submitted 
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to USEPA and IDEM on January 8,2010. Conunents on the Preliminary CMD were received in 

written format in a letter dated February 25, 2010. The USEPA determined that based on the 

limited scope of comments on the Preliminary CMD that an "on-board" review meeting was not 

necessary prior to Pre-Final CMD preparation. On April 12, 2010, a Pre-Final CMD was 

submitted to the USEPA and IDEM. The Pre-Final CMD represented an approximately 90% 

level of completion. On June 10, 2010, the USEPA and IDEM issued comments regarding the 

Pre-Final CMD. This Final CMD reflects EPA and IDEM's comments regarding the Pre-Final 

CMD. 

It should also be noted that pursuant to discussions between USEPA, IDEM and RMC it was 

agreed to include Closure of the Interim Status Hazardous Waste Management Units (Indoor 

Waste Piles, Outdoor Waste Piles and Surface Impoundment) as a component of the CMD. 

Inclusions of the Closure activities within the CMD allows the design efforts for both proposed 

remediation activities to proceed in parallel and provides USEPA relevant information regarding 

the Closure activities, and IDEM relevant information regarding the Corrective Measures. 

Additional information regarding the interrelationship between the USEPA and IDEM and the 

Corrective Measures and Closure is provided in Section 3.0. 

1.4 ORGANIZATION 

This Preliminary design report is organized as follows: 

• Section 1.0 - Introduction (provided above); 

• Section 2.0 - Facility Background, including operating history and regulatory 

status; 

• Section 3.0 - Regulatory Purview; 

• Section 4.0 - Nature and Extent of Contamination; 

• Section 5.0 - Statement of Basis; 
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Section 6.0 - Design Elements; 

Section 7.0 - Permitting Requirements; 

Section 8.0 - Public Relations; 

Section 9.0 - Schedule and Cost Estimate; 

Section 10.0 - Post Corrective Measures Storm Water Management; and, 

Section 11.0 - Post Closure Inspection and Maintenance. 
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2.0 FACILITY BACKGROUND 

2.1 FACILITY LOCATION 

The KMC facility is located at 3700 South Arlington Avenue in Beech Grove, Marion Coxmty, 

Indiana, and approximately four miles south-southeast of downtown Indianapolis. The Site 

occupies approximately 24 acres, of which approximately 10 acres represented the active 

manufacturing area (including paved areas and buildings). The remaining 14 acres include grass 

and wooded areas. The configuration of the Site is triangular, bounded by South Arlington 

Avenue (oriented in a north to south direction representing the hypotenuse). Big Fom Road 

(along the base), and the common property line with a natural gas company (Citizens Gas) 

forming the third side. The northwest end of the triangle is truncated by a railroad right-of-way 

as depicted on Sheet 1 of the design drawings. 

The Site is relatively flat with less than 10 feet of total relief. Natural site drainage is toward the 

north and east. The former manufacturing area included nearly 80,000 square feet (sf) of 

structures including the battery breaker, a wastewater treatment plant, a filter press, material 

storage building, a furnace room, metals refining area warehouse, a vehicle maintenance 

structure and offices. As indicated in Section 1.2, all of the structures were decontaminated and 

demolished to grade between August 2009 and January 2010, except the pump houses which 

were decontaminated but remain to manage storm water. Decontamination and demolition 

activities were performed in accordance with the Draft Decontamination and Demolition Plan 

(Advanced GeoServices March 4, 2009) and the Decontamination and Demolition 

Implementation Plan (Focm Contracting, June 8, 2009) both of which were submitted, reviewed 

and approved by the USEPA and IDEM. Summary information regarding the decontamination 

and demolition activities will be included as an attachment to the Corrective Measures 

Completion Report to be provided following completion of the Corrective Measures. As stated 

in Section 1.2, the summary report will include descriptions of the decontamination procedures, 
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waste streams produced and final disposition of the materials sent off-site for disposal or 

recycling. 

The floor slabs, foundations and site paving remain in-place. Debris resulting from the 

demolition activities was sent off-site for recycling or disposal, except for non-hazardous 

masonry rubble that was placed under a geomembrane cover within the footprints of the former 

battery breaker and material storage buildings to prevent infiltration of stormwater, create 

positive drainage and prevent the ponding of surface water. The paved surface areas drain 

toward catch basins situated around the Site. The catch basins in-tum, flow to the storm water 

pump houses. Originally, the storm water fix)m the former manufacturing areas of the Site was 

discharged to the POTW by the pump houses. Since IDEM approval of a "No Exposure 

Certification for Exclusion from NPDES Storm Water Permitting" in May 2010, RMC has 

discharged storm water to the drainage ditch at the north end of the property using the p\mip 

houses. The existing pump houses and collection system (inlets and piping) will be demolished 

and the site regraded to gravity drain storm water as part of the corrective measures and HWMU 

closure site restoration activities. Demolished components will be salvaged (pumps and 

controls), recycled, and or disposed in the containment cell. 

2.2 OWNERSHIP HISTORY 

The Site was reportedly rmdeveloped woodlands until 1968. In 1968, the property was 

developed as a secondary lead smelter by National Lead. National Lead operated the facility 

from 1968 through 1980, when it was sold to Exide Corporation. In 1985, the Site was 

purchased from Exide Corporation by RMC. RMC continued to operate the facility until the 

cessation of operations on December 31, 1995. From April 14, 1995 through December 31, 

1995, operations were reduced to enriching and casting lead ingots from off-specification lead 

products. Since 1996, no production has taken place at the facility and operations have been 
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limited to operation of the wastewater treatment facility which was used to manage storm water 

runoff from the former manufacturing areas prior to 2009 demolition activities. 

2.3 REGULATORY HISTORY 

As stated above, following the promulgation of RCRA, the facility submitted a Part A RCRA 

permit application. On November 19, 1980 the facility was granted Interim Status as a 

hazardous waste treatment, storage and disposal facility. The RCRA Subtitle C units included 

indoor and outdoor waste piles (used to store batteries and lead-bearing wastes), and the 

7S0,000-gallon concrete lined lagoon. A Part B application was submitted diiring the mid-1980s, 

although full RCRA permitted status was never granted. The EPA maintains that interim status 

was lost on November 8, 1985 as a result of RMC's alleged failure to comply with Section 

3005(e)(2) of RCRA, 42 U.S.C. 6925(e)(2); RMC did not agree with this allegation. 

RMC submitted a revised Part A application on October 26, 1988 requesting an increase in the 

storage volume for spent batteries. The request was granted on September 20, 1989. A 

subsequent revised Part A application was siibmitted to IDEM on December 7, 1990 for an 

additional increase in the storage volume of spent batteries, but IDEM denied the increase. RMC 

filed for a stay and was granted interim status. IDEM approved the revised-Part A application on 

June 3, 1991 with the provision that it did not grant interim status under RCRA. The Part B 

application was not resubmitted. In 1994, the facility withdrew its Part A and Part B permit 

applications. 

A site inspection was performed under the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) in 1980. In 1985, a preliminary assessment was 

performed imder CERCLA. No further action was planned under CERCLA at that time. 
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3.0 REGULATORY PURVIEW 

3.1 SEPARATION OF RESPONSIBILITIES 

As stated above, the Consent Decree includes the United States Environmental Protection 

Agency (USEPA) and the Indiana Department of Environmental Management (IDEM) as 

regulatory participants. Section VI Paragraph 37 of the Consent Decree (Compliance 

Requirements for Closure) places responsibility for oversight of closure of the interim status 

hazardous waste management units (indoor waste piles, outdoor waste piles and surface 

impoundment (lagoon)) under IDEM. Oversi^t of work in all other areas is the responsibility of 

the USEPA. This has resulted in parallel investigation activities and slightly different 

remediation requirements, with the IDEM responsible for "Closure" of those portions of the 

RMC property contained within the footprint of the HWMUs and USEPA responsible for 

"Corrective Measures" of remaining on-site areas and all off-site areas. 

3.2 HWMU CLOSURE 

Irrespective of the slightly different remediation requirements, this Corrective Measures Design 

has been developed to include remediation required to affect Closure of the HWMUs. Closure 

activities specific to the HWMUs are presented separately in Section 6.4 of this Design Report 

and limits of soil remediation are depicted on Sheet 6 of the design drawings. HWMUs are 

being remediated to attain Closure to the default Industrial Closure. Levels for soil, and 

groundwater at the lagoon, as established imder the IDEM RISC Technical Guidance (Last 

Revised May 1,2009) except for arsenic and lead in soil where alternate values will be utilized. 
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Results of soil sampling conducted within the footprints of the HWMUs are provided on Sheet 3 

of the design drawings. Groundwater monitoring for the lagoon has been performed pursuant to 

the requirements of a Groimdwater Monitoring Plan approved by IDEM (AGC, June 8,2007). A 

discussion of the results of this groundwater sampling and groundwater sampling conducted in 

conjunction with the RFI is provided in Section 4.5 of the CMD. 

3.3 CORRECTIVE MEASURES 

The Corrective Measures activities related to soils and sediment to be completed under the 

purview of the USEPA are being performed specifically for lead. Within the off-site areas 

readily accessible by the general public, the remediation level for soil and sediment is 400 mg/kg 

total lead. On-site, soil remediation will be performed to achieve an area wide Preliminary 

Remediation Goal of 920 mg/kg. For site wide groundwater, the standards will be 0.010 mg/L 

for arsenic and 0.042 mg/L for lead, the same values to be applied to groundwater for Closure of 

the lagoon. The site wide groundwater values were previously identified in the Phase II CMS 

Report as approved by USEPA. 

The Final Decision issued by the USEPA determined that a commercial/industrial cleanup 

standard applies to the neighboring Citizens Gas property and agreed with RMC's interpretation 

that except for a drainage ditch along the north side of the Citizens Gas property and soil 

remediation outside the security fence parallel to Big Four Road, no remediation is required on 

that property and placement of a deed restriction is the only action required as part of the 

Corrective Measiues. RMC has been in discussions with representatives of Citizens Gas for the 

purpose of negotiating the language and implementation of the deed restriction. Although not 

required as part of the Corrective Measures, Citizens Gas has requested and RMC has agreed to 

perform a limited amoimt of surface soil remediation in conjunction with granting the deed 

restriction. RMC is planning to perform the surface soil remediation during the Corrective 
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Measures and HWMU Closure activities. Remediated soils from the Citizens Gas property will 

be consolidated in the containment cell. 

Results of soil sampling conducted off-site are provided on Sheet 3 of the design drawings. A 

discussion of the results of the groimdwater sampling conducted in conjunction with the RFI is 

provided in Section 4.5 of the CMD and is provided in Tables lA through IL. Sampling and 

evaluation of data being performed in relation to the Monitored Natural Attenuation (MNA) of 

lead and arsenic in groundwater are considered components of the RCRA Corrective Measure as 

they have been specified by the USEPA (rather than by IDEM as part of the HWMU closure), 

and are described in detail in the MNA Work Plan provided as Attachment H. 
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4.0 NATURE AND EXTENT OF CONTAMINATION 

4.1 CONSTITUENTS OF CONCERN IN SOIL AND SEDIMENT 

4.1.1 RCRA Facilitv Investigation 

Environmental sampling, performed as part of the Phase I RCRA Facility Investigation (RFI) 

(sample locations RSB-01 through RSB-8S) included sampling for arsenic, barium, cadmium, 

chromium, lead, mercury, selenium and silver. While the results of the Phase I RFI sampling 

detected the presence of bariiun, cadmium, chromium, mercury, seleniiun and silver, with only 

some exceptions; concentrations of these parameters were consistently below the Region 9 

Preliminary Remediation Goals (PRCs) used for screening results of the Phase 1 RFI sampling in 

the corrective action areas (i.e., areas outside the boundaries of the HWMUs). Therefore, only 

lead and arsenic were retained as constituents of concem in soil and sediment in corrective action 

areas. The Baseline Human Health Risk Assessment (BHHRA), performed as part of the Phase 

II RFI and revised dming the CMS, focused exclusively on lead and arsenic. A detailed 

summary of the investigation activities and results are provided in the Phase I and Phase II 

(Revision 1.0) RCRA Facility Investigation Reports (Advanced GeoServices August 31, 2000 

and November 18, 2002, respectively) and relevant addenda and response to comments. The 

final BHHRA is provided as an appendix to the Phase II CMS Report. 

4.1.2 Closure Investigation 

In addition to lead and arsenic, soil sampling performed as part of the Closure Investigation for 

the interim status Hazardous Waste Management Units (HWMU) indicated that antimony, 

cadmium and selenium are present in soil immediately beneath the HWMUs in some sample 

locations at levels exceeding the IDEM RISC Technical Guidance default values for soil. 

Therefore, antimony, cadmium and selenium are considered constituents of concem, in addition 
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to lead and arsenic within the HWMUs. Results of the Closure Investigation are presented in the 

Comprehensive Closure Investigation Report (Revision 1.0) (Advanced GeoServices March 27, 

2007) and supplemental data submitted in January, 2008. 

4.2 BEHAVIOR OF LEAD AND RELATED CONSTITUENTS 

A munber of the materials formerly used at the facility have toxic characteristics; however, the 

principal material of concern is lead. Lead is a common metal, and can be found at an average 

concentration in excess of 30 ppm in natural soils and 1-10 ug/1 in surface water. Most lead sdts 

are fairly insoluble in water; however, the solubility depends on the pH, with solubility 

increasing in more acidic conditions. Movement of lead in soils depends on its adsorption, 

chelation with organic matter, and the precipitation of the less soluble salts. In general, lead 

reacts with soil anions or clays to form insoluble complexes, inhibiting its mobility. Lead can be 

ingested or absorbed by inhalation. Poisoning from acute exposure to lead is uncommon. The 

primary toxic effects from chronic exposure are on the blood and the nervous system. 

Antimony, arsenic, cadmium and selenium are all considered insoluble inorganic constituents 

and their behavior is generally similar to the behavior lead. The only notable difference is that 

arsenic is naturally occurring in regional soils at levels that have been noted to exceed the IDEM 

RISC Technical Guidance default values and arsenic is relatively more soluble than lead. 

4.3 DISCUSSION OF SOURCE AREAS 

Br^ed on the documented operating history of the facility, results of the Closure and RFI 

sampling activities, and an understanding of the character of the mobility and transport of lead 

and arsenic, the most significant potential sources of contamination impacting surface and 

shallow subsurface soils at the facility during its operating history were erosion and transport of 

lead-bearing solids; fugitive dust; and filling performed using impacted soils or slag resulting 

from the furnace operations. Sampling activities were designed to target the areas of impact 
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from each of the potential sources. Soil and sediment sample locations are depicted on Sheet 2 

and the results of the sampling are provided on Sheet 3. A supplemental qualitative discussion 

regarding the sampling results is provided below. 

4.4 EXTENT OF IMPACT 

4.4.1 Drainage Ditches 

Erosion and transport of lead bearing solids from sources, such as the outdoor waste piles or 

materials tracked from operating areas of the facility may have occurred before the facility was 

upgraded to capture and treat storm water falling in the active manufacturing areas of the facility. 

The impacts associated with the erosion and transport of lead impacted solids would be 

manifested in the form of elevated concentrations within drainage paths leading from the facility. 

Sampling was conducted in the drainage ditches along the railroad spur and tracks north of the 

former manufacturing area ("northern drainage ditch"), along the north side of the main 

driveway, and along South Arlington Avenue. The sampling focused on the centerline of the 

drainage ditches and identified soil/sediment impacted by lead in excess of 400 mg/kg. In the 

northem drainage ditch, lead exceeded 400 mg/kg to a distance of approximately 600 feet west 

of the northwest comer of the RMC property; in the driveway drainage ditch, lead exceeded 400 

mg/kg along the entire length; and along South Arlington Avenue, lead exceeded 400 mg/kg 

fix)m approximately 1,000 feet north to 1,000 feet south of the main driveway. 

4.4.2 Surface Soil 

Fugitive dust emissions are generated by traffic, wind and similar sources that cause dust on the 

ground surface, exposed waste materials and/or materials fiom production areas to become 

suspended in air and transported. Generally the particulate size of fugitive dust is large and as a 

result, the area impacted by the fugitive dust is relatively limited. Sampling determined that 
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fugitive dust has caused some impacts to the surface soils on the adjacent Citizens Gas property 

west of the facility manufacturing area. Impacts from fugitive dust were not identified in off-site 

areas north, south and east of the facility, where the property boundaries are typically 200 feet or 

greater from the former manufacturing area. 

A BHHRA was conducted for an exposure scenario intended to replicate workers at the Citizens 

Gas facility, the results of which were included in the Phase II CMS Report. The BHHRA 

evaliiated the potential for the receptor to have adverse impacts fix>m ansenic (using the 95% 

UCL) and lead (using the mean lead). The results of the risk assessment for arsenic determined 

that the total excess lifetime cancer risk on the Citizens Gas property is 8x10-6, with a Total 

Hazard Index of 0.05, which did not represent an unacceptable risk. The lead risk assessment 

predicted a 95*'' percentile fetal blood lead level (BLL) of 7.4 ug/dL, which is below the 

allowable maximum of 10 ug/dL. Through the BHHRA is was determined that lead and arsenic 

did not represent an unacceptable risk for the non-residential exposure scenarios evaluated on the 

Citizens Gas property and, therefore; remediation was not required as part of the Corrective 

Measures. As required by the Final Decision, RMC and Citizens Gas have been negotiating a 

deed restriction against future residential development of the property. Citizens Gas has agreed 

to record the required deed restriction if RMC performs remediation of a limited amount of 

surface soils. RMC has agreed to perform the remediation requested by Citizens Gas. RMC is 

planning to perform the surface soil remediation on the Citizens Gas property during the 

Corrective Measures and HWMU Closure activities and to consolidate the remediated soils in 

the containment cell. 

4.4.3 Subsurface Soil 

During the early operating history of the facility, feed materials destined for recycling and waste 

products resulting from the recycling process (i.e. slag) were managed on the unpaved exterior 

sxirfaces. As a result, shallow subsurface soils have become intermbced with materials 
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containing high concentrations of lead. In addition, various modifications and expansions of the 

manufacturing area were conducted periodically that required minor amounts of grading. The 

results of these activities are elevated concentrations of COCs in the shallow subsurface soils. In 

most areas the depth of impact is less than 12-inches, with a few areas extending up to 36-inches. 

The only areas deeper than 36-inches are within the HWMU along the northern limits of the 

manufacturing area where areas of filling and disturbance are as much as 8-feet below existing 

groimd surface. It was also determined that an area within the material storage building HWMU 

had impacted soil requiring remediation as deep as 6-feet. 

4.4.4 Storm Water Lagoon 

The storm water lagoon is an interim status HWMU. Sampling was conducted to charactoize 

the nature of sediments within the lagoon and the impact of the lagoon on underlying soils. The 

results of the sediment sampling (CSED-1 through 4) in the lagoon identified concentrations of 

antimony, arsenic, cadmium and lead above the IDEM RISC industrial soil default values. The 

sediment is typically 6-12 inches in thickness and overgrown by cattails. The lagoon is lined by 

a geomembrane in poor condition and concrete. Sampling conducted during the initial 

investigation activities included the collection of soil samples from beneath the liner system 

(CSB-43 through 47). The results of that sampling identified one sample with an arsenic 

concentration slightly above the proposed cleanup level. It should also be noted that samples of 

storm water collected fh)m the lagoon during and after decontamination and demolition activities 

did not exceed the discharge limits established by the temporary discharge permit and were 

included as part of the results that formed the basis for IDEM authorization for surface discharge 

of storm water. 
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4.5 GROUNDWATER IMPACTS 

Groundwater conditions have been evaluated through the installation and sampling of twelve 

(12) shallow and two (2) deep monitoring wells. Monitoring well locations are shown on Figure 

3. Groimdwater in the shallow zone of saturation near the former manufacturing area occurs as 

perched zones within thin, laterally discontinuous layers of sand and sandy silts contained in 

clayey-silt and silty-clay glacial deposits. The monitoring wells identified as "deep" are 

screened within a middle perched zone located 75 to 85 feet below ground surface. "Depth to 

water" measurements indicate that the potentiometric surface of the middle perched zone is on 

the order of 14 to 17 feet below ground surface, while the shallow perched zone is typically less 

than 5 feet below the ground surface. 

The results of groimdwater sampling conducted as part of the RFI, Closure Investigation and 

CMS are provided in Tabular format on Tables lA through IL. The results for arsenic and lead 

are screened against the IDEM Industrial Default RISC Criteria 10 ug/L and 42 ug/L, 

respectively. (The 10 ug/L value for arsenic is the same as the MCL for arsenic). The remaining 

constituents are screened against the MCLs. A groundwater contour map is provided for the 

(January 2007) site wide sampling event on Figure 3. Total results for lead and arsenic from the 

January 2007 groimdwater sampling event for the shallow groundwater wells are also presented 

on Figure 3. 

A review of shallow groundwater sample results, obtained as part of the RFI and Closiue 

activities (Tables lA through IL), shows that the current MCL for arsenic (10 ug/L) has been 

exceeded on more than one occasion at groundwater monitoring wells MW-1, MW-2, MW-3, 

MW-7, MW-8 and MW-10. The 42 ug/L IDEM Industrial Default RISC Criteria for lead is 

exceeded in unfiltered samples on more than one occasion in MW-2 and MW-7. With the 

exception of MW-3, each of the wells that exceed the IDEM Industrial Default RISC Criteria for 
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arsenic or lead is located within or immediately adjacent to an area of the Site idmtified to 

contain some of the most deeply impacted soils. 

MW-3 has had two total arsenic results at 11 ug/L, one total arsenic result at 28 ug/L and a result 

of 170 ug/L. The available filtered results for MW-3 have all been below 10 ug/L and field logs 

from the sampling event corresponding to the 170 ug/L (January 2007) result indicate that the 

turbidity of the sample was so high that the turbidity probe indicated an erroneous reading. Field 

parameters for all wells are also provided in Tables 1A through IL. Recognizing that MW-3 was 

constructed in 1990, that the site soils have a naturally high arsenic content and that MW-3 is 

located in an area of the Site not associated with the recycling and smelting operations, the 

arsenic exceedances observed in MW-3 are believed to be a reflection of turbidity in the well and 

not water quality. 

Although results of the groundwater sampling did not reveal site wide groundwater impacts, 

results did detect arsenic and lead above screening levels utilized for this project. Therefore, 

USEPA has requested that shallow groimdwater be included as a component of the Corrective 

Measures for the site. The Constituents of Concern for groundwater are lead and arsenic. The 

selected remedy for groundwater is monitored natural atteniiation (MNA). Section 5.5.2 and 

Attachment H provide a description of the groundwater sampling to be performed as part of the 

MNA. 
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5.0 STATEMENT OF BASIS 

5.1 GENERAL 

The res\ilts of soil and sediment sampling conducted as part of the RFI and site specific risk 

assessment performed during the CMS have determined that lead is present in soil and sediment 

on the site at concentrations that could represent an unacceptable risk to future occupants and 

therefore; require corrective measures. The RFI sampling conducted in off-site areas identified 

concentrations of lead in surface soil and sediment greater than the USEPA Region Screening 

Level (RSL) for residential exposure to lead in soil and although a site specific risk assessment 

did not indicate a currently unacceptable risk within these areas, RMC has agreed to the 

USEPA's request to also perform corrective measures. Soil sampling performed as part of the 

Closure investigation also identified concentrations of lead and associated inorganic compounds 

in shallow subsurface soils beneath the pavement and floor slabs of the former indoor and 

outdoor waste piles. RMC must also close the storm water lagoon. 

5.2 CORRECTIVE MEASURES 

As stated above, the entire Site, except for those portions within the footprint of the HWMUs, is 

under the regulatory purview of the USEPA and was the subject of a Corrective Measures Study 

(CMS). The CMS included a human health risk assessment that evaluated specific non­

residential exposure scenarios for the Site and proposed remediation alternatives for review and 

consideration by the USEPA. The Corrective Measures alternatives selected in the Statement of 

Basis issued by the USEPA are the excavation of soil above a Remedial Action Level (RAL) 

calculated to achieve an exposure area wide Preliminary Remediation Goal (PRG) and 

consolidation of the remediated soil in an on-site containment cell. 
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The soil PRG calculated by the risk assessment for the Site is 920 mg/kg. The risk assessment 

evaluated the Site as "Grassy" and "On-Site" exposure areas (Figure 2) and using the results of 

RFI and Closure sampling calculated RALs as follows: 

• 4,954 mg/kg total lead in "grassy" areas; and, 

• 8,470 mg/kg total lead in paved areas. 

A deed restriction against future residential or other development inconsistent with the risk 

assessment exposure assumptions will be filed with the Site deed. 

For soil and sediment in off-site areas accessible to the general public, RMC has agreed to 

perform excavation activities to a remediation level of 400 mg/kg total lead. Attainment of the 

proposed remediation concentrations will be based on post excavation sampling. The protocol 

for performing the sampling and interpreting the results is provided in the CQAP (Attachment 

D). 

5.3 HWMU CLOSURE 

The HWMU areas are RCRA Subtitle C Interim Status units. As stipulated in the Consent 

Decree, the HWMU areas are being closed under the regulatory purview of IDEM. RMC is 

proposing to perform the closure activities concurrent with the Corrective Measures and will be 

consolidating the remediated soils and sediment into the proposed on-site containment cell. 

As docrnneiited in Advanced GeoServices Corporation's (AGC) September 24, 2008 letter to 

IDEM, it is RMC's intention to "clean close" the HWMUs. Based on the IDEM RISC Technical 

Guidance Industrial Default Closure Values, the target closiire concentrations ("Standards") to be 

applied for the HWMUs are summarized as follows: 
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Parameter 

Antimony 

Arsenic 

Cadmium 

Lead 

Selenium 

Soil Standard 

37mg/kg 

20 mg/kg* 

77mg/kg 

970 mg/kg»^ 

53 mg/kg 
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Groundwater Standard 

NA 

0.010 mg/L 

NA 

0.042 mg/L 

NA 

Notes: 

* The Soil Standard proposed for arsenic represents the "Direct SoiP value contained in RISC 

Industrial Ciosnre Levels Table A (IDEM May 1,2009). This value will he utiiized over the default 
value of 5.8 mg/kg (based on Migration to Groundwater). Justification for use of the alternate value 
baaed on soO sampling which demonstrated a background arsenic concentration of 12.7 mg/kg and 
site specific SPLP testing which demonstrates an average partitioning coefficient more than an order 

of magnitude greater than the portioning coefficient utiiized to calculate the default Migration to 
Groundwater value. This represents a modification of the value for arsenic proposed in the 
September 24,2008 letter to IDEM. 

** The Soil Standard proposed for lead represents the "Construction" value contained in RISC 

Industrial Closure Levels Table A (IDEM May 1, 2009). This value will be utiiized over the default 

value of 230 mg/kg (based on Migration to Groundwater). Justification for use of the alternate value 

is based on site specific SPLP testing which demonstrates an average partitioning coefficient more 

than an order of magnitude greater than the portioning coefficient utiiized to calculate the default 
Migration to Groundwater value. 

Standards are not shown for barium, chromium, mercuiy or silver, as these parameters were not 

indentified during Closure sampling at concentrations greater than the default Industrial Closure 

Levels for soil or groundwater, as established under the IDEM RISC Technical Guidance (Last 

Revised May 1,2009). Standards for antimony, cadmium and selenium are limited to values for 

soil only as none of these constituents was detected at concentrations above the their respective 

default Industrial Closure Levels for groundwater, as established under the IDEM RISC 

Technical Guidance (Last Revised May 1,2009). 
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Attainment of the proposed closure levels within the HWMUs will be based on post excavation 

sampling. The protocol for performing the sampling and interpreting the results will be based on 

procedures contained in the IDEM RISC Technical Guidance for default closure sampling (RISC 

Technical Guidance Section 6.3). The target potential exposure concentration (PEC) for the 

bottom of the excavations will be 970 mg/kg total lead. Specific information regarding the 

closure sampling are provided in the CQAP (Attachment D), but in general the intent is to 

demonstrate that the 9S-percent upper confidence limit (UCL) of the mean for the samples 

(collected randomly) representing a specific closure area is at or below the PEC. 

5.4 CONTAINMENT CELL 

Pursiiant to the Statement of Basis issued by the USEPA, the containment cell will be situated in 

the northwest comer of the Site. The containment cell will be defined by a perimeter soil berm, 

have a soil bottom and be capped with a composite cap system. The composite cap will consist 

of (fi:om top to bottom) a vegetative cover, erosion control mat, 6-inches of topsoil, 18 inches of 

compacted soil, double sided composite drainage net, 60 mil textured geomembrane and non-

woven geotextile placed on a smooth, compacted soil subgrade. The drainage net will terminate 

in an anchor trench constructed in the perimeter soil berm. The anchor trench will contain a 

perforated pipe in a stone annulus designed to drain water l&om the drainage net to the 

surroimding groimd surface. 

Cover soil sliding and interface stability calculations have been performed and are provided in 

Attachment C. Those calculations have been performed for the "worst-case" slope condition 

based on the maximum cell grading (P = 33%, H=16 ft and L=48 ft) and an assumed minimum 

interface fiiction angles and soil unit weight (0=22° and a -120 Ib/ft^). Collectively these 

values provide an interface factor of safety of 1.22. These are assumed values and must not be 

relied upon for final stability. As described in Specification Section 02751, interface fiiction 

testing ("shear box testing") must be performed utilizing the actual geosynthetic liner materials 
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and cover soil fill proposed for use by the Contractor for cap construction. The shear box testing 

will be performed at confining pressures of O.S, l.S and 3.0 psi for each interface (cover soil to 

geocomposite; geocomposite to textured geomembrane; textured geomembrane to geotextile; 

and geotextile to sub soil) and the result utilized to estimate the residiial fiiction angles for each 

interface. If the results are less than 22", the factor of safety will be less that 1.2 and the 

interface will be considered "\mstable". If an unstable interface exists, RMC will have the option 

of requiring the Contractor to perform testing of alternate materials imtil acceptable interface 

fiiction values are achieved or modifying finished grading of the containment cell to attain the 

minimum required factor of safety. 

As a result of the change in the containment cell location required by the Statement of Basis, 

sufficient space is available to allow an increase in the size of the cell foot print from 

approximately I.IS acres to 1.44 acres (as measured at the anchor trench). At the maximwn 3:1 

grading shown on Sheet 5, cell capacity will be approximately 25,679 cubic yards; sufficient 

volume to acconunodate all of the soil and sediment currently proposed for remediation as part 

of the Corrective Measures and HWMU Closure and still provide additional excess capacity for 

soils fix)m the Citizens Gas property and/or additional material generated on-site as a result of 

additional excavation performed within area of failing confirmatory sampling results. In the 

event the additional airspace it not required, the larger fooq)rint will allow the finished 

containment cell to have a lower profile cap than the maximum configuration shown on Sheet 5. 

If insufficient air space is available to accommodate all remediated soil and sediment, excess 

materials will be sent for off-site disposal. Sheet 5 also shows the completed cap with the 

minimum required finished cap slope of 3%. The associated volume for the minimum grading is 

<6,000 cy. 
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5.5 GROUNDWATER 

Groundwater sampling conducted as part of the RFI has identified concentrations of arsenic in 

the shallow perched groundwater above 10 ug/L on more than one occasion in MW-1, MW-2, 

MW-3, MW-7, MW-8 and MW-10; and lead concentrations above 42 ug/L on more than one 

occasion in MW-2, and MW-7. The Statement of Basis issued by the USEPA, requires RMC 

place a deed restriction on the property against the use of groundwater fiom the Site as a potable 

water source. The Statement of Basis also selected Monitored Natural Attenuation (MNA) as the 

approach to restoring groundwater quality. MNA is predicated on an improvement of 

groundwater quality following completion of the proposed soil remediation activities. In 

addition, RMC must install and sample a system of groundwater monitoring wells capable of 

monitoring groundwater quality in the vicinity of the containment cell for indications of 

groundwater degradation. 

5.5.1 Containment Cell Groundwater Monitoring 

During the initial stages of Corrective Measures implementation, RMC will have groundwater 

monitoring wells MW-7 and MW-10 and the former facility production well abandoned. 

Permanent abandonment shall be in accordance with the requirements established in 312 Indiana 

Administrative Code 13-10 (Rule 10). Rule 10 requires that abandonment activities be performed 

by a water well driller using a neat cement, bentonite slurry, or crushed or pelletized bentonite. 

Notification of abandonment will be filed by the well driller withiii 30 days following 

completion of plugging activities. Immediately following construction of the containment cell 

perimeter access road, RMC will install six new shallow wells to moiiitor groundwater quality in 

the shallow perched zone beneath and in the general vicinity of the proposed containment cell. 

The proposed well locations, labeled as CC-1 through CC-6, are identified on Sheet 4 of the 

design drawings. The new wells and remaining existing wells will be surveyed by a professional 

surveyor retained by RMC to ensure all groundwater measurements are utilizing the same 
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vertical and horizontal datum. The containment cell monitoring wells (CC-1 through CC-6 and 

MW-2) will be subject to at least one round of groundwater sampling prior to and/or coincident 

with corrective measxucs construction and then routine monitoring following completion of 

corrective measures construction as part of long term Inspection and Maintenance activities. 

5.5.2 MNA Groundwater Monitoring 

As summarized in Section 4, groundwater sampling has identified concentrations of arsenic >10 

ug/L in MW-1, MW-2, MW-3, MW-7, MW-8 and MW-10; and concentrations of lead >42 ug/L 

in MW-2 and 7. Pursuant to the Statement of Basis, RMC will conduct sampling at designated 

wells for the purpose of determining if concentrations are increasing, decreasing or stable, and to 

collect data regarding groundwater parameters that directly impact groundwater geochemistry. 

The groundwater monitoring wells to be included as part of the MNA groundwater monitoring 

network will consist of MW-1, MW-2, MW-3, MW-8, MW-9 MW-12, and CC-1 through CC-6. 

Detailed information regarding the proposed MNA activities is provided in the MNA Work Plan 

(Attachment H). 
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6.0 DESIGN ELEMENTS 

6.1 PREPLANNING. PERMITTING. AND ACCESS 

The selected Contractor will be required to provide a detailed construction schedule presenting 

his proposed approach to the project. The schedule, with appropriate backup information, will 

reflect the Contractor's approach to the project including the anticipated sequence of 

construction, estimated times for completion, assumed production rates, critical path and 

milestones. The schedule will also demonstrate their understanding of intrinsic design elements. 

The construction schedule will not be subject to regulatory approval, except to the extent the 

Contractor's approach or sequence may significantly deviate from the CMD as currently 

proposed. Acceptance of the schedule by RMC will not be considered approval of a variance 

from the CMD or other requirements of the Contract unless specifically approved in writing by 

RMC. Copies of the schedule will be provided to the USEPA and IDEM prior to the start of 

work. 

A pre-construction meeting between representatives from RMC, the Contractor, owners of 

property which will be remediated, and the appropriate Agencies will be held at the Site prior to 

the onset of active remedial activities. During the pre-construction meeting, the Contractor will 

present his approach to the project including schedule and sequence of work and address 

questions and concerns. 

Remedial activities will not begin imtil the necessary permits are granted and required Notice of 

Intent (NOI) letters (erosion and sediment control) have been submitted to and approved by 

IDEM. A list of the required permits has been identified and is included in Section 7.0. 
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Access to off-site areas requiring remediation will be secured prior to the onset of corrective 

measures. Amtrak and CSX were contacted during preparation of the Pre-Final Design to 

determine limitations and restriction associated with excavation or construction activity within 

railroad right-of-ways and to discuss any additional considerations regarding work in close 

proximity to their tracks. Through those contacts, it was confirmed that CSX is the owner of the 

right-of-way for the tracks north of the site and Citizens Gas; however; information received 

from Amtrak indicates that they do not own the tracks between Big Four Road and the Citizens 

Gas fence. A review of the Marion County Indiana Tax Assessors office determined that the 

property between the southern fence for Citizens' Gas and Big Four Road is owned by Citizens 

Gas. 

Relative to work in the CSX right-of-way, RMC is providing additional design details for then-

review. The proposed excavation is a minimum of 25 feet from the closest rail and the depth of 

proposed removal are outside the "theoretical railroad embankment line" (a 1:1.5 line that 

extends out and down from a point located 12 feet from the centerline of the track) that would 

require sheeting and shoring. Requirements for the access by equipment and persoimel between 

the tracks and proposed excavation will also require that the Contractor carry specific railroad 

insurance and have a CSX approved flagman present during the work to control access and train 

traffic. To protect the track on the property owned by Citizens Gas, no excavation will be 

performed within the theoretical railroad embankment line. The theoretical railroad embankment 

line has been plotted on excavation cross-sections provided on Sheet 12. 

Work within the right-of-way of South Arlington Avenue will require that the Contractor obtain 

a right-of-way permit. Typically these would be issued through the City of Beech Grove but 

because South Arlington Avenue is identified as a "primary arterial road" additional approval 

fix)m the City of Indianapolis may be necessary. 
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6.2 SITE PREPARATION, DUST CONTROL AND STORM WATER MANAGEMENT 

DURING CONSTRUCTION 

Site preparation activities will include establishment of the support zone, installation of erosion 

control measures, implementation of dust control measures and air monitoring, mobilization and 

activation of temporary water treatment equipment and utility location and abandonment, as 

needed. Exclusion and contaminate reduction zones will be designated to mitigate cross 

contamination. Equipment and personnel decontamination stations will be instituted to minimize 

the potential of contaminant release. Traffic routes and access will be established for transport of 

contaminated materials between excavation areas and the containment cell. 

Clearing and grubbing of the containment cell location and other excavation areas within the 

northern wooded area will be required to facilitate equipment access. Roadways will need to be 

established for material transport. These areas will require grading such that erosion and 

sediment control is maintained. 

Dust control measures will be selected by the Contractor based on the means and methods 

proposed for completion of the project. In general, these are expected to include the use of water 

to wet the ground surface and areas of excavation. During decontamination and demolition 

activities the contractor mobilized large spray-misters that utilized fans and water spray to wet 

the work zone in the surrounding area and to help suppress dust. The contractor also utilized a 

water truck on a nearly continuous basis during dry weather to keep site pavement wet. Section 

02115 of the Specifications provides additional information related to dust control and Section 

02999 provides requirements for dust control and air monitoring. 
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Storm water management and erosion controls will be performed in accordance with applicable 

standards and practices as set forth in the Indiana Storm Water Quality Manual and the 

Indianapolis Storm Water Design and Construction Specifications Manual. Storm water during 

construction activities can be characterized as follows: storm water runoff from areas of exposed 

soils and sediment requiring remediation (i.e., active excavations) and storm water runoff fixim 

areas not designated for remediation or where remediation is already completed (i.e. "clean 

areas"). 

Storm water associated with active excavations, and decontamination water, will require 

collection and treatment prior to discharge to the POTW through the existing sanitary sewer. 

Collected water requiring treatment at a minimum will be processed through a series of bag 

filters. The Contractor will determine the exact configuration and filtration requirements 

necessary to meet the discharge requirements established by the POTW and determine if 

additional treatment is necessary. Storm water and decontamination water will be treated in 

batches and stored in tanks until approved for discharge by the Engineer based on analytical 

results representing the treated batch. To the extent possible, the Contractor will utilize treated 

water for dust control purposes in an attempt to reduce the volume of water discharged to the 

POTW. The maximum batch size shall be 30,000 gallons. The maximum discharge rate to the 

POTW will be 90 gallons per minute or as otherwise dictated under the Special Discharge 

Permit. The limits for discharge of water to the POTW will be established under the Special 

Discharge Permit and therefore the exact parameters and values can not be determined at this 

time. However, for comparison purposes the following parameters and limits were required for 

the decontamination and demolition activities: 

pH 5.0 to 12.0 S.U. 
Arsenic 4.0 mg/L 
Lead 4.7 mg/L 
Zinc 36.0 mg/L 
TPH 200 mg/L 
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Stomi water from the clean areas will not require collection and management, except to the 

extent required to control erosion, avoid entry into active excavations and work zones, and 

prevent uncontrolled runoff to adjacent property. The Contractor will utilize the existing pump 

and piping system to convey clean storm water runoff from the existing sump areas to the 

drainage ditch along the CSX right-of-way. The Contractor will sequence his work to ensure the 

four pump houses will remain in operation as long as possible during construction or he will 

establish new temporary pumping to continue water management. During excavation and 

restoration activities in the CSX drainage ditch, the Contractor will be required convey the storm 

water to a location down stream from the disturbed section of the drainage ditch. 

The lagoon will cease to be used for storm water management when closure of the lagoon 

begins. The current paved surfaces at the Site have been cleaned as part of the decontamination 

and demolition project and the associated storm water runoff is approved for discharge without 

treatment. If an area contributing runoff to one of the pump houses or collection area established 

by the Contractor becomes re-contaminated, the Contractor will be required to analyze the 

accumulated water from that piunp house and demonstrate the water still meets the appropriate 

discharge criteria. If the water does not meet the discharge criteria the Contractor will be 

required to collect and treat all storm water flowing to that pump house. 

Storm water from the "grassy" areas, will continue to be managed by utilizing existing drainage 

features such as the perimeter swales. The construction within the grassy areas and swales will 

be sequenced such that remediation in the upslope areas is completed before down slope areas. 

This will help prevent recontamination. The design requires restoration of remediated swales 

using either grass sod or geotextile and stone each of which allows immediate re-stabilization of 

the remediated areas. 
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6.3 CONTAINMENT CELL CONSTRUCTION 

The containment cell will be situated in the northwest comer of the Site, as shown on Sheet S of 

the design drawings. The containment cell will be 330 feet long by 190 feet wide defined by the 

centerline of an 8 feet wide earthen berm. The berm will have a top of berm elevation of 843.0 

and an interior bottom elevation of 841.5. 

A review of potentiometric groundwater levels collected at MW-10 since installation in 2003 

shows the groundwater elevation within the vicinity of the proposed containment cell varies 

between 833.24 (October 2007) and 841.25 (April 2005). Based on a direct comparison, this 

means the groimdwater has ranged from 8.26 feet below to 0.25 feet below the proiwsed cell 

bottom elevation. The vertical sq)aration during periods of seasonally high groundwater is 

expected to be greater than minimum observed 0.25 feet based on the knowledge that grading 

performed as part of containment cell constmction will enhance the currently poor surface water 

drainage while the impermeable barrier created by the cap essentially eliminates infiltration. 

Proposed finished grades will be no steeper than 3 horizontal to 1 vertical (33%) and no flatter 

( than 33 horizontal to 1 vertical (3%). The maximum proposed elevation of the top of cap will be 

862.5 +/-. The maximum grading shown on Sheet 5 of the design drawings for the top of waste 

and top of cap represents the maximum filling configuration and provides a waste disposal 

capacity of approximately 25,679 cubic yards. The total combined volume of soil, sediment and 

miscellaneous debris to be excavated is approximately 18,000 cubic yards. This includes 

approximately 5,000 cy of soil fix)m the HWMUs, approximately 6,000 cy of soil from other on-

site areas, approximately 5,000 cy of on-site debris and approximately 2,000 cy of off-site soil 

and sediment (excluding material fix)m Citizens Gas). 
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The containment cell beim will be located SO feet from the northern and western property 

boundaries as measured from the centerline of the proposed berm. The area between the berm 

and property line will be utilized to accommodate a perimeter access road and swale. The access 

road will provide access for sampling the proposed groundwater monitoring wells and 

maintaining the swale. The swale will collect runoff from the west and north sections of the 

containment cell cap and convey it into the outlet structure for main storm water management 

basin. The remainder of the cap and storm water from the majority of the former manufacturing 

area will drain directly to the storm water management basin located east of the cell. The invert 

elevation of the lowest outlet device for the basin will be 837.25; during periods of higher 

groundwater, the basin may also convey some groundwater. 

Construction of the cell will require minor cutting and filling to create the swale, berm and 

access road. Existing groundwater monitoring wells MW-7 and MW-10 will be abandoned by 

RMC prior to the start of Corrective Measures construction. Permanent abandonment of 

groimdwater monitoring wells MW-7 and MW-10, and permanent abandomnent of the former 

facility production well (located near the former warehouse) shall be.in accordance with the 

requirements established in 312 Indiana Administrative Code 13-10 (Rule 10). Rule 10 requires 

that abandonment activities be performed by a water well driller using a neat cement, bentonite 

slurry, or crushed or pelletized bentonite. Notification of abandonment will be filed by the well 

driller within 30 days following completion of plugging activities. 

Existing trees will need to be cleared and grubbed from the proposed containment cell and storm 

water management basin area. Cleared and grubbed material (trees and shrubs) will be sent off-

site for disposal. Excavation areas NW and NDl will be dug to the vertical and horizontal limits 

shown on Sheet 7 and the resulting spoils (approximately 1,000 CY) stoclq)iled to await 

placement in the containment cell. After completion of remediation in NW and NDl the topsoil 

will be stripped from the remaining area and placed in 500 cy (maximum) stockpiles. The 
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volume of topsoil to be stripped is uncertain, but assuming an average thickness of 8-12 inches, 

is expected to be on the order of3,000 to 5,000 cy. 

After removal of the topsoil, cutting and filling of native soils will be performed to achieve the 

design grades necessary to define the perimeter access road, swale, containment cell and storm 

water management basin. No confirmatory sampling is required prior to commencement of 

cutting and filling except as required within excavation areas NW and NDl. Depending on the 

average thickness of topsoil removed it may be necessary to import structural soil fill 

(Specification Section 02210) to complete the required grading. If excess native soils remain 

after completion of required grading excess materials shall be stockpiled (500 cy max) and 

characterized to determine the acceptability for use as backfill elsewhere on-site. 

General procedures for stockpile sampling are provided in the Sampling and Analysis Plan 

portion of the Construction Quality Assurance Plan (Attachment D). Stoclq)ile samples will be 

analyzed for lead, arsenic, antimony, cadmium and selenium (Method 6010). Analytical results 

for arsenic, antimony, cadmium and selenium will be compared against the soil standards listed 

for HWMU Closure in Section 5.3 of the CM Design Report. Lead will be compared against the 

920 mg/kg PRO calculated by the BHHRA and the 400 mg/kg residential soil screening value 

being used for lead in soil within the public and railroad right of way. Stockpiles with results 

below the HWMU soil standards for arsenic, antimony, cadmium and selenium and less than 400 

mg/kg lead can be utilized as backfill anywhere on-site. Stockpiles with results below the 

HWMU soil standards for arsenic, antimony, cadmium and selenium wd between 400 mg/kg 

and 920 mg/kg total lead can be utilized as backfill anywhere on-site except within drainage 

features and the storm water management basin. Stoclq>iles with results that exceed the HWMU 

soil Standards for arsenic, antimony, cadmium and selenium or have >920 mg/kg lead will be 

placed in the containment cell or sent off-site for disposal. 
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Containment cell filling will be performed in lifts. Lifts will have a maximum loose lift 

thickness of 18-inches and each lift will be compacted imtil visually stable as determined by the 

QA Representative. Filling will be sequenced to contain storm water runoff from the exposed 

waste surface and the contractor will be required to collect and treat standing water prior to 

placement of subsequent lifts. Access into the cell will be provided ftom the south end and 

equipment entering the cell and running across areas of exposed soil will be required to clean the 

wheels before exiting the cell. The Contractor is encouraged to utilized designated equipment in 

the cell and dump materials destined for the cell without actually entering the cell. 

6.4 HAZARDOUS WASTE MANAGEMENT UNIT CLOSURE 

6.4.1 Surface Impoundment 

The surface impoundment (lagoon) is an Interim Status RCRA Hazardous Waste Management 

Unit (HWMU) that is subject to the Closure requirements contained in 40 CFR 265.228. The 

Contractor will remove standing water in the lagoon. The Contractor may elect to transfer the 

water directly to holding tanks for testing or process the water through the temporary water 

treatment system prior to placement in the tanks and testing. The accumulated sediment and 

vegetation will be removed and placed in the on-site containment cell. Throu^out sediment 

removal the Contractor will continue to collect and manage water draining fh)m the sediment. 

After removal of liquid, bulk sediment, vegetation, the liner and miscellaneous debris, the 

Contractor will demolish the concrete component of the liner. Demolition of the concrete liner 

will be performed from the perimeter of the lagoon and work inwards taking care to minimize 

disturbance to the subsoils. 

Cement concrete (including masoruy) will be crushed to the gradation requirements for Granular 

Fill specified in Specification Section 02210 or Surface Stone specified in Section 02936, 

separated into stockpiles (not exceeding 500 cubic yards each) and sampled (see stockpile 
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sampling requirements in the Sampling and Analysis Plan portion of the Construction Quality 

Assurance Plan (Attachment D)). To determine the acceptability of the material for use as fill 

the samples will be analyzed for lead, arsenic, antimony, cadmium and seleniiun (Method 6010). 

Analytical results for arsenic, antimony, cadmium and selenium will be compared against the 

soil standards listed for HWMU Closure in Section 5.3 of the CM Design Report. Lead results 

will be compared against the 920 mg/kg PRO derived by the BHHRA and the 400 mg/kg 

residential soil screening value being used for lead in soil within the public and railroad right of 

ways. Crushed concrete and masonry stockpiles with results below the HWMU soil standards for 

arsenic, antimony, cadmium and selenium and less than 400 mg/kg lead can be utilized as 

Granular Fill or Surface Stone anywhere on-site. Crushed concrete ^th results below the 

HWMU soil standards for arsenic, antimony, cadmium and selenium and between 400 mg/kg 

and 920 mg/kg total lead can be utilized as Granular Fill anywhere on-site except within the 

drainage features or the storm water management basin. Stoclq)iles with results that exceed the 

HWMU soil standards for arsenic, antimony, cadmium and selenium aiid/or with >970 mg/kg 

lead will be placed in the containment cell or sent off-site for disposal. Crushed concrete sent for 

placement in the containment cell may not be placed within 12-inches of the final top of waste 

unless crushed to a maximum particle size <1.5 inches. 

Previous sampling of soil beneath the concrete liner produced results that were all below the 

action levels being applied to closure of the HWMUs except for a single sample (CSB-37 A (0-3 

inches)) which had an arsenic concentration of 25 mg/kg. This result is only slightly above the 

action level for arsenic of 20 mg/kg and in consideration of the associated lead result of 58 

mg/kg, is believed to be a reflection of variability in background arsenic concentrations rather 

than impacts from former facility operations. Therefore, no soil remediation is proposed within 

the footprint of the lagoon. The Engineer will collect soil samples from the soil immediately 

beneath the concrete following the procedures established in the CQAP for confirmatory 

sampling at the bottom of excavations. The results will be evaluated as confirmatory samples 

against the soil standards established for the HWMUs in Section 5.3 of the CM Design Report. 
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6.4.2 Former Waste Pile Locations 

Those areas of the Site horizontally utilized for the management of feed materials for the 

recycling operation and resulting solid waste materials were designated as waste piles in the 

facility Part A filing and granted interim status under RCRA. The waste pile areas were subject 

to focused sampling as part of the Closure Investigation and were also subject to a limited 

amount of additional sampling as part of the site wide RCRA investigation. The locations and 

results of the borings are provided on Sheets 2 and 3 of the design drawings, respectively. 

Additional discussions of the design elements for the former waste piles are provided separately 

below based on those that were indoors and those that were outdoors. 

6.4.2.1 Outdoor Waste Piles 

The Outdoor Waste Piles consist of six separate areas (number 1 through 6) as shown on Sheet 1 

of the design drawings. The total combined area of the Outdoor Waste Piles is approximately 

1.8 acres. Records indicate that the outdoor waste piles were originally utilized to store lead 

bearing materials waiting processing recycling and waste products (primarily slag) awaiting off-

site disposal. The existing ground surface of the outdoor waste piles is characterized by 

bituminous concrete (asphalt) or Portland cement concrete pavement. The only remnant 

structures within the footprint of the Outdoor Waste Piles are two former equipment pedestals in 

area 1 (near the northwest comer of the Material Storage Building (MSB)) and Area 5, the 

former loading dock of the MSB. During the recent facility demolition, all paved site surfaces 

were cleaned to remove debris and sediment. 
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Thirty-one soil borings were conducted within the footprint of the Outdoor Waste Piles as part of 

the Closure Investigation plus seven borings performed as part of the RFI. To meet the closure 

criteria established for the HWMUs, soil remediation will be required at the areas depicted on 

Sheet 6 of the design drawings. As shown, excavation depths range from no removal to 7.25 

feet, as measured fix)m the existing ground surface. 

Closure of the Outdoor Waste Piles will consist of removing the pavement covering the area to 

be remediated taking care to segregate the concrete pavement (including curb) from the asphalt 

pavement and separating the pavement from the subbase materials. After removal of the 

pavement, the Contractor will selectively excavate the underlying soil to the target removal 

depths. Spot elevations will be obtained at designated locations on the existing ground surface, 

prior to removal of the pavement and utilized as control points to guide the depth of excavation 

activities. The segregated asphalt pavement and excavated soil will be sent directly to the 

containment cell, placed in lifts and compacted to provide a stable surface. The segregated 

concrete will be crushed, placed in stockpiles (500 cy max.) and characterized for possible reuse 

as granular fill. Remnant concrete structures or foundations that may be encormtered during 

excavation activities will be cleaned using hand tools to remove soil before being sent for 

crushing. 

To dociunent attainment of soil standards applicable to the HWMU Closme, post-excavation 

confirmatory sampling will be performed at the bottom of the excavations and along the side 

walls that are inside the footprint of the HWMUs. Sidewall sampling will not be performed on 

sidewalls that coincide with the horizontal limits of the HWMUs. Adequacy of sampling outside 

the limits of the HWMUs will be determined based on post-excavation confirmatory sampling 

requirements for on-site corrective measures described in Section 6.5. Post-excavation sampling 

will be performed in accordance with the procedures established in the Construction Quality 

Assurance Plan (Attachment D). 
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Following approval of confirmatory sampling information by the QA Representative, the 

resulting excavation will be backfilled with granular fill or structural soil fill to the proposed 

finished grades. Materials utilized for backfill within the limits of the Outdoor Waste Piles shall 

meet the remediation requirements for the HWMUs. The Contractor will protect the remediated 

area against cross contamination fix)m smrounding areas. 

6.4.2.2 Indoor Waste Piles (Material Storage Building) 

The indoor waste piles were located in the Material Storage Building (MSB). The MSB was 

located at the north end of the main building (see Sheet 1). The MSB was approximately 165 

feet by 165 feet with an enclosed corridor into the adjacent Fumace Room. The interior of the 

MSB included multiple bins used to store lead battery components awaiting processing through 

the furnace and various other raw materials (such as coke, iron and limestone or crushed 

concrete) also used in the smelting process. The MSB had concrete floors (typically 6 to 8 

inches thick) sloped to drain from the exterior walls inward. During the various investigation 

activities, the concrete floor was observed to be degraded in the north central portion of the 

building, presumably a result of the acid in the lead battery feed material reacting with the 

concrete. The areas of greatest degradation coincide with the areas of proposed deepest 

excavations as shown on Sheet 6 of the design drawings. 

As part of the recently completed decontamination and demolition activities, the 4 to 5 feet hig)i 

concrete walls forming the exterior of the building and defining the interior bins were 

demolished to grade. The floor was filled with up to 18 inches of concrete rubble fix)m other 

areas of the site that had been cleaned and crushed and then covered with a 20 mil PVC 

geomembrane. The crushed concrete was placed to create positive drainage for precipitation 

falling on the PVC geomembrane to the storm water collection system. The geomembrane is 

protected against wind uplift by approximately 300 to 400 sand bags. An estimated 500 to 600 

cubic yards of crushed concrete rubble were placed over the MSB floor. 
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Closure of the indoor waste pile is expected to be one of the initial remedial activities to be 

performed after preparation of the disposal cell. Closure will consist of removing the PVC 

geomembrane and excavation of the crushed concrete rubble; removal of the concrete floor and 

excavation of underlying soils to the depths specified on Sheet 6 of the design drawings. The 

removal of the geomembrane, crushed concrete rubble and concrete floor will be performed in 

sections of a size to be determined by the Contractor based on his means and methods for 

construction. The geomembrane will be cut into sections no larger than 30 feet by 30 feet and 

placed flat (panels may be folded but not crumpled) in the bottom of the containment cell. The 

crushed concrete rubble and debris resulting ftom removal of the floor will be placed in the 

Contaiiunent Cell in loose lifts not to exceed 18-inches thick. Each lift will be compacted to 

provide a stable surface before the placement of subsequent lifts. 

"Soil" removal within the MSB will be to a minimum depth of 12-inch (as measured fiem the 

top of the concrete pad) over the entire MSB footprint with specific areas as shown on Sheet 6 of 

the design drawings to depths as great as 72-inches. The total estimated removal volume within 

the MSB (excluding the rubble placed during decontamination and demolition) will be 

approximately 1,400 cubic yards (cy); including 700 cy of concrete representing the floor and 

700 cy of soil and crushed aggregate excavated from beneath the concrete floor. The Contractor 

will be required to obtain spot elevations fh)m the top of the concrete floor prior to removal for 

use in controlling depth of excavation. Confirmatory sampling will be performed at the bottom 

of the excavations and along side walls that are inside the footprint of the HWMUs to document 

attainment of closure criteria. Sidewall sampling will not be performed along sidewalls that 

coincide with the boundaries of the HWMUs where the exterior boundaries are not adjacent to 

other HWMUs. 
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Following approval of confirmatory sampling information by the Engineer, the resulting 

excavation will be bacl^lled with crushed stone or soil to the proposed finished grades. Backfill 

materials generated on-site and utilized for backfill within the limits of the MSB and other 

HWMUs shall meet the HWMU remediation criteria. Imported backfill material shall meet the 

IDEM RISC Residential Default Criteria. The Contractor will protect the remediated area 

against cross contamination fh)m surroimding areas. 

6.5 ON-SITE CORRECTIVE MEASURES 

On-site corrective measures pertain to non-HWMU soil and "sediment" in the excavation areas 

located within RMC property boundaries as presented in Sheet 7 of the design drawings, 

excluding excavation within public and railroad right-of-ways. Non-HWMU soil excavation 

areas included the former manufacturing area (referred to as "On-Site Manufacturing Area" in 

the BHHRA), lawn and wooded area (referred to "Grassy Area" in the BHHRA) of the Site that 

are outside of the HWMUs and exceed the calculated RALs of4,954 and 8,470 mg/kg total lead, 

respectively. Although referred to as "sediment", the non-HWMU sediment excavation areas are 

generally mowed lawn on the site and small shallow storm water ditches with little or no actual 

sediment present in these features and the samples designated as "sediment" were most typically 

soil. 

6.5.1 Soil Excavation 

Excavation of on-site soils will require the removal of overlying floors and pavement in areas 

where subsoils exceed the RAL. Floors and pavement will be removed in a manner that 

minimizes disturbance of underlying soils. The concrete will be segregated fix)m asphalt 

pavement and fi'om the imderlying subbase materials, crushed, stoclq)iled and sampled for 

potential use as excavation backfill. Sampling will be required to determine if the rubble meets 

backfill standards (see Specification Section 02210). Any rubble that does not meet the 
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Specifications will he placed in the containment cell or sent ofF-site for disposal. The areas of 

floor and pavement to be removed will be limited to only those areas requiring removal of 

subsoils. The Contractor shall provide sufficient dust control measures to ensure that the 

requirements for dust control identified in the Specifications and CQAP are met. 

Soil excavation activities will be performed using commonly available construction techniques 

and readily available equipment and qualified labor. As required by the Specifications, the 

Contractor shall utilize appropriately placed silt fence, construction sequencing, storm water 

diversion and similar techniques to protect against erosion and transport potentially contaminated 

sediment from the site. 

The Contractor will be required to develop specific measiires to minimize the potential release of 

contaminants during excavation and exposure of on-site workers and off-site individuals in the 

immediate vicinity of the Site. Engineering controls such as staged construction, water misting 

for dust suppression, and proper use of personal protective equipment will be employed to 

mitigate exposures and potential releases during excavation. 

6.5.2 Sediment Excavation 

Excavation will be performed within the northern drainage ditches and the driveway ditch to 

remove "sediment" exceeding 400 mg/kg total lead. (As stated above, the drainage swales are 

generally mowed lawn on the site and small shallow storm water ditches along the CSX railroad 

tracks). Little or no actual sediment was present in these features. The samples were designated 

as "sediment" because they came fix)m the bottom of the drainage swale, not because they 

represented significant bed load in the drainage ditch. 
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The northern drainage ditches are located along either side of the abandoned RMC railroad spur 

in the wooded area to the north. Historic activities are assumed to have conveyed surface water 

from the Site to the drainage ditches, depositing lead impacted solids along their span. The 

drainage ditches continue to receive storm water from the Site and flow north toward the CSX 

railroad line to the north. Three check dams consisting of geotextile and stone are located along 

the ditches. The check dams trap sediment upstream imder current flow conditions and allow the 

passage of storm water downstream. Excavation in this area includes removal of the check dams 

within the lateral extents of the ditches. The stone, geotextile and accumulated sediment within 

the check dam will be placed in the containment cell with the remediated sediment/soil. The 

drainage ditches are located within a heavily wooded area and will require clearing to facilitate 

equipment access. Excavation to a depth of 12 inches and extending 5 feet on either side of the 

centerline of the ditches is expected to achieve sufficient remediation. Sediment excavation may 

require dewatering of the ditches and water removed during excavation will require testing prior 

to discharge or diversion. Sediment control measures may be required to reduce the potential for 

further contaminant migration during excavation. 

The driveway ditch is located along the northern side of the main entrance to the Site, off of 

South Arlington Avenue. Boimdaries of the ditch are fairly well defined in areas, and the area of 

proposed excavation is intended to include the ditch and the adjacent lawn area. The area 

continues to receive surface drainage and removal of standing water may be required prior to or 

during the course of excavation. Water removed during excavation will require treatment prior 

to discharge. Sediment control measures may be required to reduce the potential for contaminant 

migration during excavation. 

Excavation in these areas will be performed using commonly available construction techniques 

and readily available equipment and qualified labor. The Contractor shall implement Best 

Management Practices (BMPs) during and after excavation activities to prevent erosion. 
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6.6 OFF-SITE CORRECTIVE MEASURES 

Off-site corrective measures are presented in Sheets 7 and 8 of the design drawings and pertain 

to proposed excavation areas: within the mowed lawn drainage ditch abng South Arlington 

Avenue, mowed lawn section of the Citzens Gas property between Big Four Road and Citizens 

Gas fence line; within portions of the northern drainage ditch outside of the RMC property 

boundary along the CSX right-of-way; and on the Citizens Gas property. 

6.6.1 Remediation in Public Right-of-Wavs 

As shown on Sheet 7, approximately 1,500 feet of the mowed lawn drainage feature along South 

Arlington Avenue will require excavation of soil/sediment exceeding the USEPA residential 

screening level of400 mg/kg lead in soil. Excavation will extend fix>m the edge of pavement to 

the RMC fence line at varying depths of 6 to 18 inches, with depths generally increasing from 

north to south. Excavations along the South Arlington Avenue pavement deeper than 6 inches 

will be stepped in 6-inch increments to avoid damage or undercutting of the road way. 

Remedial activities along South Arlington Avenue will involve use of the roadway for 

equipment access and material transport. As identified in this Design Report, a Right-of-Way 

permit will be required for this work. Under such permit, traffic control measures shall be 

implemented by the Contractor in accordance with the Indiana Manual of Uniform Traffic 

Control Devices. At a minimum, traffic control devices shall be installed prior to 

commencement of operations, be properly maintained and utilized during excavation and 

restoration activities, and be removed immediately upon completion. Careful consideration of 

excavation approaches will need to be exercised in this area due to the presence of overhead and 

subsurface utilities. 
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Careful planning with regard to weather forecasts and incorporation of erosion control 

techniques will be essential as this area receives considerable surface drainage. 

6.6.2 Remediation Within Railroad Right-of-Ways 

As shown in Sheets 7 and "8, remediation within the active railroad right-of-way includes 

excavation along the CSX line north of the Site. Excavation in the former right-of-way along 

Big Four Road, represents property owned by Citizens Gas and the track is inactive except for 

sporadic use by the adjacent Amtrak facility. 

Remediation in the CSX railroad right-of-way consists of removal of sediment exceeding 400 

mg/kg total lead within the drainage ditch paralleling the tracks, extending approximately 600 

feet west of the northwest comer of the RMC property. Excavation in this area will necessitate 

proper identification of utility locations prior to commencement. Postings indicate that a Fiber 

Optics line is located along the tree line in this area. Excavation will be performed using 

conventional constmction equipment. Dewatering of the swale and inclusion of sediment control 

methods may be necessary to facilitate excavation. Due to the geography of the area and close 

proximity to the tree line, additional clearing may be necessary to access for excavation. Access 

may best be achieved from the containment cell location. 

6.6.3 Citizens Gas Property 

Citizens Energy Group (Citizens) will record deed restriction for the Citizens property 

immediately adjacent to the west side of the site. The deed restriction will be recorded after 

RMC completes certain work agreed upon by Citizens on the Citizens property. The work is to 

be performed simultaneously with Corrective Measures Implementation at the site. The deed 

restriction shall prohibit the use of the Citizens property for any residential purpose including, 

but not limited to, residences, hotels or motels, hospitals or in-patient medical care, playgrounds 
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or recreational facilities, or daily care facilities (e.g., day care centers, schools, senior citizen 

facilities, nursing homes, or assisted living facilities). Prior to filing the deed restriction, RMC 

and Citizens will ensure that the wording of the deed restriction is acceptable to both EPA and 

IDEM. 

6.7 CONTAINMENT CELL CAPPING AND CLOSURE 

The final grading of the cap will be dictated by the actual volume of soil, sediment and debris 

placed, and the results of interface fnction testing for the selected cap geosynthetic and soil 

materials, but the maximum grading will not exceed that shown on Sheet 5 of the design 

drawings. Maximum slopes will be 33%. As filling progresses to elevations above the top of 

berm, the Contractor will be required to place temporary diversions to intercept storm water 

runoff fix)m the exposed materials in the cell and convey that water to the temporary treatment 

system for processing. When final grades are reached, the finished surface will be smooth 

graded, rolled and protruding rocks or other objects that could puncture the geomembrane will be 

remove by the Contractor. Following approval of the finished surface by the QA Representative, 

the Contractor will be required to protect the area against vehicular traffic except to the extent 

necessary to deploy the liner components. Any damage to the approved surface will be repaired 

by the Contractor to the satisfaction of the QA Representative prior to geomembrane placement. 

The approved siuface may be temporarily covered with plastic sheeting or non-woven geotextile 

imtil mobilization of the liner installer, provided such measures protect the surface against 

erosion. Any such temporary cover must be adequately balanced to protect against disturbance 

by wind or other causes. 

The proposed cap will be a non-woven geotextile placed directly on the approved soil surface, a 

textured 60 mil HDPE geomembrane (Cap Barrier Layer); double sided drainage net (Cap 

Drainage Layer); 18-inches of compacted soil fill; 6-inches of topsoil; erosion control mat; and 

vegetative cover. The geomembrane and drainage net components of the cap will terminate in an 
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anchor trench in the top of the berm. Infiltrating precipitation intercepted by the drainage net 

will be collect in a perforated pipe situated within the anchor trench. The perforated pipe will 

have outfalls periodically around the perimeter of the berm to discharge collected water. 

Specification Section 027S1 provides requirements the Cap Drainage Layer; and Section 027SS 

provides requirements for the Cap Barrier Layer. 

6.8 BACKFILL AND RESTORATION 

6.8.1 Site Security Fence 

During containment cell construction activities, the Contractor will be required to erect 

permanent site security fence along the common property boundary with the CSX right-of-way 

along the northem boundary of the site. The new fence will begin at the existing comer post for 

the Citizens Gas security fence and terminate at the existing comer post for the RMC fence along 

South Arlington Avenue. Actual alignment along the CSX right-of-way will be established 

based on property line survey to be completed by the Contractor's surveyor. Waming Signs 

shall be posted along the alignment of the perimeter security fence (new and old) as described in 

Specification Section 02831. 

Additional security fence repairs and/or replacement will be made as required by RMC or 

required to facilitate proposed constmction activities. 

6.8.2 Containment Cell Exterior Berms. Drainage Swale and Access Road 

The anticipated sequence of constmction will result in the exterior berms, access road and 

drainage features being constmcted prior to the start of site-wide and off-site remediation 

activities. The centerline of the 12 feet wide perimeter access road on the north and east sides of 

the containment cell will be located lO.S feet from the westem (common property line with 
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Citizens Gas) and northern property boundary (CSX right-of-way) as field located by the 

Contractor's surveyor. The access road and drainage swale will be constructed through cutting 

and filling with structural soil fill following the procedures provided in Specification Section 

02210, to achieve a completed stable subgrade surface. The proposed culvert leading fi:om the 

drainage swale into the storm water management basin outlet structure shall be installed 

(Specification Section 02720) dming access road cutting and filling activities. The access road 

will have a cross-slope directing surface water runoff fix)m the road to the proposed drainage 

swale. The access road surface will be stabilized utilizing geotextile fabric and On-Site Surface 

Stone Aggregate per Specification Section 02936. The area between the property boundary and 

the outside edge of the access road shall be graded to match existing grades along die fence and 

restored with On-Site Surface Stone Aggregate. The drainage ditch and outside face of the 

containment cell berms will be restored using sod installed in accordance with the requirements 

of Specification Section 02936. 

6.8.3 Storm Water Management Basin 

The storm water management (SWM) basin will be situated on the east side of the containment 

cell as shown on the design drawings. The SWM basin will include the sediment fore-bay, 

intended to receive runoff and enhance sedimentation; and a storm water detention area, intended 

to hold storm water runoff during controlled discharge. The Contractor is required to collect and 

manage storm water runoff from active work zones and disturbed areas of the site in accordance 

with the requirements of Specification Section 02715, to prevent the entry of potentially 

contaminated sediment or water into the SWM basin. The SWM Basin shall be constructed at 

time of site preparation after performing required soil remediation in excavation areas NW and 

NDl, clearing and grubbing, and stripping tppsoil within the proposed area of disturbance. 
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The fore-bay will have a top elevation of 839.S and bottom of 837.5 and provide approximately 

0.5 acre feet of combined water and sediment storage. The fore-bay will excavated after 

acceptable confirmatory sampling results have been received for the required soil remediation. 

Spoils generated during fore-bay excavation meeting the geotechnical requirements for structural 

soil fill can be utilized for construction of the containment cell berm, without the need for 

stockpiling and characterization sampling. The fore-bay will become inundated with water 

(either infiltrating groundwater during periods of high groundwater or surface water runoff) 

shortly after construction and therefore will not be vegetated or lined with stone. Sediment 

storage capacity of the fore bay will be maintained during corrective measures construction 

through periodic sediment removal as required based on sediment accumulation. A final 

cleaning will be performed when on-site soil remediation is completed. Removed sediment will 

be placed in the containment cell with the Contractor collecting and managing five liquid 

pursuant to Specification Section 02715. 

The storm water detention area will be constructed concurrently with the sediment fore-bay area. 

The bottom of the detention area will require cutting to achieve required bottom elevations. 

Topsoil will be stripped, stoclq)iled and sampled to detetmine final disposition. The remaining 

subsoil will be cut as required to achieve the elevations shown on the design drawings. The 

detention area will have an outlet structure situated as shown on the design drawings. The ouftet 

structure a precast concrete inlet box, will have a 12-inch diameter orifiice plate (invert = 837.25) 

that will function as the discharge device for the detention basin. The 15-inch diameter CPE 

culvert fivm the containment cell drainage ditch will be connected directly to the outlet structure. 

A 15-inch diameter CPE pipe (invert elevation out = 837.15) will convey water from the 

retention basin and drainage ditch culvert to the railroad spur drainage ditch. The bottom of the 

retention area of the SWM Basin will be stabilized with On-Site Surface Stone Aggregate, as 

specified in Section 02936. 
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6.8.4 Surface Impoundment 

Following receipt of accq)table confirmatory sampling results within the footprint of the lagoon 

and adjacent on-site corrective measures excavation area OEl, the remaining depression will be 

backfilled and surrounding area restored. Backfilling within the former lagoon fooQ>rint will be 

performed using granular fill or structural soil fill below elevation 840 (as dictated by 

geotechnical conditions and discretion of the QA Representative) and using structural soil fill 

above. Care shall be taken to prevent disturbance of the lawn areas outside the exclusion zone 

fence. Finished grading shall promote drainage of surface water runoff fowards the pavement 

proposed to remain in place (Sheet 9) and is expected require minimal amoimts of cutting in the 

OEl excavation area. Materials used as backfill will be placed in lifts and compacted in 

accordance with the project earthwork specifications (Section 02210). 

6.8.5 General On-Site Surface Restoration 

Following completion of remediation, the Site areas will be regraded to allow surface water to 

runoff from the site to the drainage ditches along the CSX right-of-way and South Arlington 

Avenue without the use of the pump houses. Existing pavement will remain in the areas of the 

site not proposed for soil remediation except to the extent required to facilitate post remediation 

storm water drainage. Rough grading will be performed by cutting and filling the ground surface 

remaining after completion of soil excavation activities. The Contractor will be permitted to 

"borrow" structural soil fill from completed excavation areas FL-2, FL-3, FL-4A and FL-5, and 

will backfill the resulting excavation with excess topsoil (stripped from within the area of the 

containment cell and storm water management basin demonstrated to have a total lead 

concentration <920 mg/kg and antimony, arsenic, cadmium and selenium equal to or less than 

the HWMU closure values). The volume of borrow will be dictated by the volume of excess 

topsoil. The finished surface on-site will be restored with On-Site Surface Stone Aggregate, the 

only exceptions being the areas between the interior and exterior security fences along South 
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Arlington Avenue which are proposed for turf restoration. On-site drainage ditches will be lined 

with Drainage Ditch Aggregate. The requirements for drainage ditch aggregate, on-site surface 

Stone, and turf are provided in Specification Section 02936. 

6.8.6 Off-Site Backfill and Restoration 

Off-site areas will be restored to the pre-remediation condition unless otherwise approved by the 

property owner. Backfill will consist of imported structural soil and stone and imported topsoil 

and/or sod. The drainage ditch along South Arlington Avenue will be restored using sod. The 

drainage ditches along the CSX right-of-way will be restored using rip-rap stone in the bottom 

and railroad ballast on the embankment and surrounding ground surface. Information regarding 

the physical and analytical requirements for aggregate and soil used for restoration are provided 

in the Specifications. 

6.9 SITE DEED RESTRICTION 

Upon completion of site soil and sediment remediation and associated restoration, RMC will 

record a restriction on the deed for the RMC property. The deed restriction will restrict the use 

of the property to only commercial/industrial land use, and prevent installation of on-site potable 

groundwater wells. 
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7.0 PERMITTING REQUIREMENTS 

This section describes federal, State, regional, and local permits and approvals required for 

implementation of Corrective Measures. This section also discusses site access and easement 

agreements or other arrangements with adjoining landowners necessary for implementation of 

Corrective Measures. A discussion of the application requirements and tiiheline for each item is 

provided below. 

7.1 FEDERAL PERMITS 

At this point in time, no federal permits are anticipated. 

7.2 STATE PERMITS 

7.2.1 Rule 5 - General National Pollutant Discharge Elimination System (NPDESl Permit for 

Storm Water Run-off Associated with Construction Activity 

Indiana Administrative Code Rule S (327 lAC IS-S) is a performance-based regulation designed 

to reduce pollutants that are associated with construction and/or land disturbing activities. The 

requirements of Rule 5 apply to all persons who are involved in construction activity (which 

includes clearing, grading, excavation and other land disturbing activities) that results in the 

disturbance of one (1) acre or more of total land area. 

RMC will submit application under Rule 5, which will include the following: 

• Notice of Intent Letter 

• Construction Plan 
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Project Narrative and supporting documents 

- Vicinity Map 

- Existing Project Site Layout 

Final Project Site Layout 

Grading Plan 

- Drainage Plan 

- Storm Water Pollution Prevention Plan 

- Post Construction Storm Water Pollution Prevention Plan 

7.3 CITY OF INDIANAPOLIS PERMITS 

7.3.1 Office of Code Enforcement 

7.3.1.1 Drainage 

The Office of Code Enforcement (Office) requires that land alterations be compliant with 

standards and practices that result in proper storm water drainage and sediment control. The 

Office has indicated through conversation with AGC that a Mass Earthwork Permit may apply 

for Corrective Measures. The Mass Earthwork Permit is a drainage permit for projects involving 

earth disturbance without the construction of buildings. As a general rule, all land alterations in 

industrial developments require: 

Storm water permit application 

Storm water plans 

Technical information report 

Sediment and erosion control plan 

BMP operation and maintenance manual 
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As per the Office, construction observation services, testing, and 'record' drawings shall be 

provided for all industrial developments that plan land disturbance of 5 acres or more. 

Once construction begins, the Contractor will be responsible for informing and/or notifying the 

Office's observer assigned to the following: 

• Daily work schedule including any changes in schedule 

• Prior notification if work is to be performed on weekends and/or holidays 

• Date mandrel tests are to be performed 

• Date 'as-built' verification is to be performed 

The Office, upon request of the Contractor and/or owner, will schedule the final inspection. 

As per Office direction, RMC will submit application for a Drainage Permit which will include 

completion of the following forms: 

• Certification Sufficiency of Plan (Drainage) 

• Certificate Obligation to Observe (Storm Water) 

• Infrastructure Plan Review Submittal 

Upon review of RMC's submission, the Office will determine if the Marion County Soil and 

Water Conservation District will be involved in the review process. Upon approval, the Office 

will provide RMC with an Approval Letter, which will need to be included in RMC's Notice of 

Intent (NOI) submittal to the Indiana Department of Environmental Management (IDEM) for 

Rule 5 General Construction NPDES Permit application. 
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7.3.1.2 Improvement Location Permit 

Temporaiy ofiice trailers will be required to support Corrective Measures activities. A permit 

will not be required for these trailers as the Office designates "movable, temporaiy use structures 

or buildings utilized during construction projects" as specific exemptions that do hot necessitate 

an Improvement Location Permit. However, the Office stipulates that all provisions and 

regulations of the City of Indianapolis Industrial Districts Zoning Ordinance shall continue to 

apply to exempted structures and improvements. 

7.3.1.3 Right-of-Way Permit 

KMC will submit application for excavation within the South Arlington Avenue public right-of-

way which will include, at a minimum, the following: 

• A properly executed permit application, in the form designated by the Marion 

County Department of Code Enforcement Department, including but not limited 

to, the following information: 

- The name and address of the contractor responsible for work; 

- The nature of, and the reason for, the work to be performed; 

The location of the worksite and the dimensions of the excavation; 

The anticipated length of time to complete the work; 

- The method of traffic control to be used by the applicant at the worksite; 

- An indemnification agreement; and. 

Any other pertinent information requested by the Department. 

• A general liability insurance policy. 
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A performance and maintenance bond. 

• Approval from the Department if the proposed work involves a sanitary sewer, 

storm sewer, affects drainage within the public right-of-way, or as required. 

7.3.2 Department of Metropolitan Development 

7.3.2.1 Industrial Districts Zoning Ordinance 

The Site is designated as an I-3-S Medium Industrial Suburban District and I-4-S Heavy 

Industrial Suburban District and the Official Thoroughfare Plan for Marion County designates 

South Arlington Avenue as a Primary Arterial. The proposed containment cell will fall in both 

the I-3-S and I-4-S zoning districts. Although not representing a "structure" as defined under the 

zoning regulations, the cell has been situated to provide 30 feet of set back frnm the north and 

west property lines which represent the side and back yards of the property respectively. The 

setback from South Arlington Avenue, as measured from the centerline of the proposed berm 

will be approximately 190 feet at its closest point. The areas within the setbacks will be utilized 

as storm drainage and storm water management controls. 

The containment cell does not appear to represent a "use" under the Industrial Zoning 

Ordinances, although both zoning districts include provisions for "industrial waste disposal 

facilities." The Performance Standards for both districts state that plans and specifications for 

proposed industrial waste disposal facilities shall be submitted to, and written approval obtained 

from, IDEM and the City of Indianapolis, Division of Compliance before an Improvement 

Location Permit will be issued. The final CMD will be submitted to the City of Indianapolis 

division of Compliance for written approval. 
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7.4 CITY OF BEECH GROVE PERMITS 

Cdnversatidns with the City df Beech Grdve and the City df Indianapdlis indicate that, due td the 

nature df cdrrective measures, jurisdictidn df the majdiity df wdrk td be perfdrmed will be with 

the City df Indianapdlis, Divisidn df Cdmpliance. Nd permits are expected td be required except 

fdr tempdrary facilities mdbilized fdr cdmpletidn df the wdrk, althdugh the City will be prdvided 

cdpies df the Final CM Design td cdnfirm the representatidns made during the initial 

Cdnversatidns. 
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8.0 PUBLIC RELATIONS 

Refined Metals Corporation (KMC) developed a Commimity Relations Plan as an attachment to 

the RFI Work Plan. Components of the existing Community Relations Plan include a document 

repository (currently located at the Beech Grove Public Library), semi-aimual news letters to a 

specified mailing list, maintaining open communications with local officials, and conducting 

public meetings when warranted based on the level of public interest. 
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9.0 SCHEDULE AND COST ESTIMATE 

9.1 SCHEDULE 

Based on the corrective measures activities anticipated by this Final Corrective Measures 

Design, RMC is anticipating a construction period on the order of 4 to 6 months, although 

ultimately schedule will be dictated by the approach of the selected contractor. A critical patii 

style schedule has been developed and is provided as Attachment G. 

9.2 COST ESTIMATE 

A preliminary construction cost estimate is provided as Attachment F. The cost estimate has 

been developed using a unit price and estimated quantity format. As shown, the September 2010 

estimate is $1,159,744. 
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10.0 POST CORRECTIVE MEASURES STORM WATER MANAGE 

Post corrective storm water management will consist of a gravity storm water system that will 

convey storm water runoff from the former impervious manufacturing areas of the site and the 

eastem portion of the proposed containment cell cap through a storm water management basins 

situated along the east side of the proposed containment cell. The storm water management 

basin will cover approximately 1.2 acres and have a storage capacity of approximately 80,000 

cubic feet. The outlet structure will be a 15-inch diameter reinforced concrete pipe with an 

invert elevation of 837.25 that discharges into the railroad ditch along the CSX property. The 

proposed discharge towards the north coincides with the original storm water discharge for the 

manufacturing areas of the site prior to construction of the storm water collection and treatment 

system. 

Swales will convey the storm water runoff from the restored areas of the site to the storm water 

management basin as shown on Sheet 6. The total drainage area to the basin is 9.5 acres with an 

average CN value of 91. Pondpack® was utilized to perform the storm water management 

calculations following the SCS Unit Hydrograph Method. As presented on the calculations 

(Attachment C), the basin will detain the storm event and attenuate the flows as follows: 

DESIGN INFLOW OUTFLOW ELEVATION STORAGE 
STORM (cfs) (cfs) (ft) (Ac-ft) 

2 24.9 3.28 838.50 0.594 
5 37.31 4.08 838.92 0.946 
10 43.51 4.43 839.13 1.132 
25 52.78 7.08 839.38 1.367 
50 58.93 9.68 839.54 1.512 
100 68.12 12.32 839.78 1.742 

F:\OnCBAapraOIBCISVibi\2m-104MUpam\Fiiud Dnlp tO-lOyPinl DMign Oetote 2010 Joe 10-1 



Final CM Design 
Refined Metais Corporation 

Beech Grove, Indiana 
October 6,2010 

In addition to the flows through the storm water management basin, approximately flfly percent 

of the containment cell cap will drain into a trapezoidal swale along the west and north sides of 

the cell, before draining through a IS" 0 culvert. The swale will flmction as a storm water 

management basin for the 1.3 acre area as follows. 

DESIGN INFLOW OUTFLOW ELEVATION STORAGE 
STORM (cfs) (cfs) (ft) (Ac-ft) 

2 2.61 1.61 838.37 0.031 
5 4.27 2.49 838.66 0.052 
10 5.13 2.85 838.79 0.063 
25 6.44 3.27 838.99 0.083 
50 7.31 3.47 839.10 0.097 
100 8.63 3.75 839.28 0.120 
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11.0 POST CLOSURE INSPECTION AND MAINTENANCE 

The post closure inspection and maintenance plan is provided as Attachment E. 
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TA. -.lA 
SUMMARY OF INORGANIC GROUNDWATER RESULTS 

WellMW-1 
Refined Metals Coiporetibn 

Beech Grove, hidiana 

* No MCL exists for iron, manganese, or silver. Value shown represents USEPA Regional tq> water screening level 
- The sample was not analyzed for parameter 
Qualifiers: U - not detected; J - estimated; R - rgected; UJ - not detected, estiinated rqxnting limit 

result over MCL (for arsenic, antimony, barium, cadmium, chromiuni, mercury, or selenium) 
or IDEM Industrial Default Risk Criteria firr lead. 

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan. 

IDEM Indnstrlal Default Sampling Events 
Parameter RISC Criteria MCLAigO,) 9/21/1999 12A4/1999 9/22/2001 12/10/2001 1/23/2007 

Antimony Total 41 6 10 U 10 U 10 U 10 U lU 
Dissolved 41 6 — — — lU 

Arsenic Total 10 10 
Dissolved 10 10 — - -

Barium Total 20,000 2,000 96 86 101 93 — 
Dissolved 20,000 2,000 - - - 85 -

Cadmium Total 51 5 0.2 U 0.2 U 0.2 0.2 U -
Dissolved 51 5 — — — 0.2 U -

Calcium Total NA NA — — — — 280,000 
Dissolved NA NA - - - - 280,000 

Chromium Total 310 100 1.8 U lU 3.1 4 -

Dissolved 310 100 — — — 8.9 J — 
Iron Total NA •26000 — — ~ — 5,600 

Dissolved NA *26000 — — — — 3,000 
Lead Total 42 15 1.8 U lUJ 5.9 3.4 2.5 U 

Dissolved 42 15 - - - lU lU 
Magnesiuin Total NA NA — — - - 120,000 

Dissolved NA NA — — — - 120,000 
Manganese Total NA *880 — — — — 160 

Dissolved NA *880 — — ~ — 180 
Mercury Total 31 2 0.2 U 0.2 U 0.2 U 0.2 U -

Dissolved 31 2 - - ~ ~ -
Selenium Total 510 50 9 73 6.1 J 4 -

Dissolved 510 50 — — — 4.9 J — 
Silver Total 510 *180 0.2 R . 0.2 UJ 0.2 UJ 0.2 U — 

Dissolved 510 *180 - - - - -
Sodium Total NA NA — — — - 17,000 

Dissolved NA NA — — — — 17,000 
pH 7.44 7.04 6.95 6;85 7.08 
Dissolved Oxygen (ppm) 2.61 0.58 0.87 0.72 5.35 
Specific Conductivity (mS) 1039 1231 1.317 1.58 1.98 
Tentyerature 14.9 10 19.11 11.97 9.72 
Oxidation/Reduction Potential (mv) -187 -55 68 25 58 
Turbidity (NTU) 43 12.9 129.4 174 55.2 
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IB 
SUMMARY OF INORGANIC GROUNDWATER RESULTS 

WellMW-2S 
Refined Metals Coiporation 

Beech Grove, Indiana 

IDEM Industrial Default Sampling Events 
Parameter RISC Criteria (UEO.) MCL (PK/L) 9/21/1999 12/15/1999 9/22/2001 12/10/2001 10/27/2003 1/24/2007 

Antimony Total 41 6 10 U 10 U 10 u 10 u 10 u 5.2 U Antimony 
Dissolved 41 6 — — ~ IMJ ^lOlJ^ 

Arsenic Total 10 10 9.8 
Dissolved 10 10 — — — 9.8 J 

Bariitm Total 20,000 2,000 40 45 31 48 44 — 
Dissolved 20,000 2,000 — — — 25 22 ~ 

Cadmium Total 51 5 0.2 U 0.2 0.3 0.4 0.2 — 
Dissolved 51 5 — — - 0.2 U 0.2 U ~ 

Chromium Total 310 100 lU 1.6 lU 4.8 2.1 ~ 
Dissolved 310 100 — — — 6.8 J — 

Lead Total 42 15 IIU 18 
Dissolved 42 15 — — — 6.2 2.9 1.2 

Merctrry Total 31 2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U -
Dissolved 31 2 - - - - - -

Selenium Total 510 50 7.7 6 2U 3.1 2UJ 
Dissolved 510 50 — 3.7 J 2U ~ 

Silver Total 510 180 0.2 R 0.2 UJ 0.2 UJ 0.2 U 0.2 U 
Dissolved 510 ISO — — — — — — 

PH 7.29 6.99 6.85 6.85 6.71 6.92 
Dissolved Oxygen (ppm) 4.58 0.42 0.73 0.58 0.58 3.06 
Specific Conductivity (mS) 1394 1657 1.83 2.09 1.93 1.89 
Temperature CC) 16 10.07 21.05 9.67 13.97 9.94 
Oxidation/Reduction Potential (mv) -43 -50 47 37 1 41 
'nrtbidity(NTU) 8 27.5 21.2 154 8 81.9 

* No MCL exists for iron, manganese, or silver. Value shown represents USEPA Regional tap water screening level 
- The sanq>le was not analyzed for parameter 

5ers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit 
I Indicates result over MCL (for arsenic, antimony, barium, cadmium, chromium, mercury, or selenium) 
or IDEM Industrial De&ult Risk Criteria for lead. 

The results summarized are fiom groundwater sampling events performed by AGC following the RCRA Facility Work Plan. 
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T/. . IC 
SUMMARY OF INORGANIC GROUNDWATER RESULTS 

WelIMW.3 
RefinedMetab Ccnporation 

Beech Grove, Indiana 

IDEM Industrial Dcfanit Sampling Events 1 
Parameter RISC Criteria (wtO,) MCLdwO,) 

Antimony Total 41 6 10 U 10 U 10 U 10 U 10 U lU 
Dissolved 41 6 - - - 10 U 10 U lU 

Arsenic Total 10 10 7:8 
Dissolved 10 10 - - - 8.4J 7.5 5 

Barium Total 20,000 2,000 135 127 102 98 84 _ 
Dissolved 20,000 2,000 - - _ 113 73 -

Cadmium Total 51 5 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U -
Dissolved 51 5 - - - 0.2 U 0.2 U -

Calcium Total NA NA - - _ - - 180,000 
Dissolved NA NA - _ _ - - 190,000 

Chroimum Total 310 100 1.1 lU lU lU lU -
Dissolved 310 100 - - — 6.6 J 4.9 -

Iron Total NA •26000 - — — _ - 30,000 
Dissolved NA *26000 - _ _ - _ 1,900 

t>«H Total 42 15 lU lUJ 1.3 lU lU 3.9 
Dissolved 42 15 - - - lU lU 0.31 J 

Magnesium Total NA NA - - - - - 67000 
Dissolved NA NA - - - - - 70000 

Manganese Total NA •880 - - - - - 120 
Dissolved NA •880 - - - - - 120 

Mercury Total 31 2 0.2 U 0.2 U 0.2 U - 0.2 U -
Dbsolved 31 2 - — - - - -

Selenium Total 510 50 5.2 5.3 2U lU 2UJ -
Dissolved 510 50 - _ - 3.7J 2 -

Silver Total 510 •180 0.2 R 0.2 UJ 0.2 UJ — 0.2 U -
Dissolved 510 •180 - - - - - -

Sodium Total NA NA - - - - - 38,000 
Dissolved NA NA _ - - - - 40,000 

PH 7.02 6.87 6.97 6.77 6.96 6.94 
Dissolved Oxygen (ppm) 1.57 0.47 0.39 0.46 0.54 1.12 
Specific Conductivity (mS) 1069 1078 1.098 1.272 1.389 1.34 
Temperature (Xl) 15.1 13.2 16.9 12.73 13.39 5.68 
Oxidation/Reduction Potential (mv) -97 -52 40 32 25 27 
Turbidity (NTU) 24 1.03 16.9 13.9 84.1 >1000 

* No MCL exists for iron, manganese, or silver. Value shown represents USEPA Regional tap water screening level 
- The sample was not analyzed for parameter 

s: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit 
bidicates result oVer MCL (for arsenic, antimony, barium, cadmium, chtoniium, mercury, or selenium) 
or IDEM bidustrial.Defiuih Risk Criteria fin- lead. 

The results summarized ate flomrgroundwater sampling events performed by AGC following the RCRA Facility Work Plan. 
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^ ID 
SUMMARY OF INORGANIC GROUNDWATER RESULTS 

WellMW-4 
Refined Melab Coipoiation 

Beech Grove^ hidiana 

1 IDEM Indnstrlal Default Sampling Evats 1 
1 Parameter RISC Criteria (psO.) MCLdv^) 

Antimony Total 41 6 10 U 10 U lOU lOU lOU lU 
Dissolved 41 6 — - - lOU lOU lU 

Arsenic Total 10 10 1.8 1.6 lU lU 1.3 0.561 
Dissolved 10 10 - _ - lUJ lU 0.591 

Barium Total 20,000 2,000 211 204 197 187 276 -
Dissolved 20.000 2,000 - - - 203 213 -

Cadmium Total 51 5 0.2 U OiU 0.2U 0.2U 0.2U -
Dissolved 51 5 - - - 0.2U 0.2U -

Calcium Total NA NA - - - - - 110000 
Dissolved NA NA - - - - - 110000 

Chromium Total 310 100 3.1 lU lU lU lU -
Dissolved 310 100 - - - 3.4J 2.1 — 

Iron Total NA •26000 - - - - - 2300 
Dissolved NA •26000 - - - - - 120 

Lead Total 42 15 1.7 lUJ lU 1.5 lU 3.9 
Dissolved 42 15 - - - lU lU 0.241 

Magnesium Total NA NA _ - - _ - 34000 
Dissolved NA NA - - - — - 35000 

Maganese Total NA •880 - - - - - 70 
Dissolved NA •880 - - - - - 60 

Mercury Total 31 2 0.2 U 0.2U 0.2U 0.2U 0.2U -
Dissolved 31 2 - - - - - -

Selenium Toul 510 50 2U 2U 2U 2U 2UJ -
Dissolved 510 50 - — - 2UJ 2U — 

Silver Total 510 •180 0.2 R 0.2UJ 0;2UJ 0.2U 0.2U — 
Dissolved 510 •180 - - - - - — 

Sodium Total NA NA - - - - - 27000 
Dissolved NA NA - - - - - 28000 

PH 7.24 7.07 7.07 6.87 6.98 7.12 
Dissolved Oxygen (ppm) 2.78 0.43 0.5 0.63 0.61 3.8 
Specific Conductivity (mS) 637 725 0.768 0.798 0.827 0.68 
Temperature CO 17.1 12 15.29 12.38 15.07 5.35 
Oxidation/Reduction Potential (mv) -127 -53 151 127 44 140 
TurhiditvfNTU) 33 8.1 24.1 8.3 54.4 41.8 

* No MCL exists for iron, manganese, or silver. Value shown represents USEPA Regional tap water screening level 
- The sample was not analyzed for parameter 

: U - not detected; J - estiiiwded; R - rejected; UJ - not detected, estimated repotting limit 
I Indicates resuh over MCL (Ibr arsenic, antimony, barium, cadmium, chromium, mercury, or selenium) 
or IDEM Industrial De&ult Ridt Criteria for lead. 

The results summarized are fiom groundwater sampling events performed by AGC following the RCRA Facility Work Plaii. 
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SUMMARY OF INDRGAN. GROUNDWATER RESULTS 

WcUMW-5 
Refined Metals Coipoiatian 

Beech Grove, Indiana 

Puameter 

IDEMIndastrinI 
Default RISC CMteiia 

(iieAL) MCL(|IK/L) 

Sampling Eventa 

Puameter 

IDEMIndastrinI 
Default RISC CMteiia 

(iieAL) MCL(|IK/L) 9/22A999 12/14/1999 9/24/2001 12/11/2001 10060003 4040005 1/240007 

Antimony Total 41 6 10 U 10 U 10 U 10 U 10 u lU lU Antimony 

Diaaolved 41 6 _ — _ 10 U 10 u lU lU 

Anenic Total 10 10 8.4 10 7.6 5.4 8.8 32 4.3 Anenic 

Diaaolved 10 10 - _ _ 3.7 J 2.4 1.2 2.3 

Barium Total 20,000 2,000 149 162 170 150 159 177 ~ Barium 

Diaaolved 20.000 2,000 - _ - 170 154 179 -
f«liiihiilri Total 51 5 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U -f«liiihiilri 

Diaaolved 51 5 _ _ _ 0.2 U 02 U 0.2 U — 
Cakhim Total 

Diaaolved 

NA NA - — _ - - - 110,000 Cakhim Total 

Diaaolved NA NA _ _ _ _ - .. 110,000 

Chimmum Total 310 100 IJ 1.9 lU lU 1.1 lU _ Chimmum 

Diaaolved 310 100 _ — - 4J 2.2 12 -
Iron Total 

Diaaolved 

NA •26000 — _ _ _ — - 1,000 Iron Total 

Diaaolved NA •26000 - _ - - - - 540 

Lad Total 42 15 lU lUJ 2 2.1 2.1 9.1 4.3 Lad 

Diaaolved 42 15 _ _ _ lU lU 2.5 lU 
Magoiium Total NA NA _ _ - - - - 38,000 Magoiium 

Diaaolved NA NA — - - _ - - 38,000 
Maganoe Total NA 

NA 
•880 
•880 

_ _ _ — - _ 230 Maganoe 

Diaaolved 

NA 
NA 

•880 
•880 _ _ _ - _ — 210 

Macmy Total 31 2 OJU 0.2 U 0.2 U 0.2 U 02 U 0.2 U -Macmy 

Diaaolved 31 2 _ _ — - - 02 U -
Srigpi""* Total 510 50 2U 2.9 2U 2U 2UJ 2U -Srigpi""* 

Diaaolved 510 50 — _ - 2UJ 2U 2U -
SUvcr Total 510 •180 0.2 R 0.2 UJ 0.2 UJ 02 U 02 U 0.2 UJ _ SUvcr 

Diaaolved 510 •180 _ _ _ _ _ 0.2 UJ _ 
Sodium Total 

Diaaolved 

NA NA _ - - - _ - 29,000 Sodium Total 

Diaaolved NA NA _ _ _ _ — — 29,000 
pH 7.47 7.14 7.14 6.92 7.08 7.95 7.13 
Diaaolved Oxygen (ppm) 3.05 0J9 • 0.43 0.43 0.62 0.51 121 
Specific Conductivity (mS) 723 748 0.765 0.827 0.793 0481 0.788 
Temperature (^9 18.2 13 16.54 12.81 12.3 10.66 5.65 
Oxidation/Reduction Potential (mv) -85 -43 90 51 107 215 62 
Tuibidity(NTU) 11.6 27.9 14.5 11.4 19.9 6.7 662 

The results t 

F.'VOnCSAQCWIlO 

* No MCL exists for iron, manganese, or silver. Value shown represents USEPA Regional tq) water screening level 
- The sanqile was not analyzed for parameter 
(jualifiet8:U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit 
RS/Fgi- Indicates result over MCL (for arsenic, antimony, barium, cadmium, chromium, mercury, or selenium) 

or IDEM Industrial Defiuilt Risk Criteria for lead. 

marized are fiom groundwater sanipling events performed by AGC following the RCRA Facility Work Plan. 
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.F 
SUMMARY OF INOROAh.^ GROUNDWATER RESULTS 

WenMW-6S/6SR* 
Refined Metals Corpotation 

Beech Grove, Indiana i i 1 S iampUngiEvenls 1 
Parameter RISC Cttteila (lien.) MCLOwO.) 

Antunoity Total 41 6 10 u 10 U 10 u 10 U 10 U lU lU Antunoity 
Dissolved 41 6 10 u 10 U — 10 U 10 U lU lU 

Arsenic Total 10 10 8.8 J 3.1 1.9 22 7.6 lU 1.9 
Dissolved 10 10 1.7 1.6 - 1.4 J 1.2 1.5 0.885 

Barium Total 20,000 2,000 218 82 92 79 228 70 -
Dissolved 20;000 2.000 39 36 - 89 117 90 -

Cadmium Total 51 5 0.2 0.2 U OJU 02 U 03 U 03 U -
Dissolved 51 5 0.2 U 0.2 U - 0.2 U 0.2 U 0.2 U -

Calcium Total NA NA _ - - - - - 84000 
Dissolved NA NA _ _ - - - - 76000 

Chromiiun Total 310 100 26 7.5 lU lU 4.5 lU -
Dissolved 310 100 8.7 lU - 3.8 J 2.1 1.3 -

Iron Total NA •26000 - - - - - - 2600 
Dissolved NA •26000 _ _ - - - - 670 

Lead Total 42 15 21 4.9 J lU 13 2.7 lU 2.1 
Dissolved 42 15 lU lUJ - lU lU lU lU 

Magnesium Total NA NA - _ - - - - 31000 Magnesium 
Dissolved NA NA - - - - - -

Maganese Total NA •880 - - - - - - 99 Maganese 
Dissolved NA •880 - - - - - - 85 

Mercury Total 31 2 0.2 U OJU 0.2 U 03 U 0.2 U 0.2 U -Mercury 
Dissolved 31 2 0.2 U 0.2 - - - 0.2 U -

Selenium Total 510 50 4.9 J 2.1 2U 2U 2UJ 2U -
Dissolved 510 50 2.9 J 2U - 2UJ 2U 2U -

Silver Total 510 •180 0.2 UJ 0.2 UJ 0.2 UJ 03 U 0.2 U 03 UJ -
Dissolved 510 •180 0.2 U 0.2 UJ - - _ 03 UJ -

Sodium Total NA NA _ — - _ _ - 35000 
Dissolved NA NA _ - - - _ - 37000 

PH 7.05 7.5 713 6.87 73 737 7.02 
Dissolved Oxygen (ppm) 8.21 3.34 0.48 0.62 0.76 0.45 L69 
Specific Conductivity (mS) 1578 1333 0.842 0.9 0.878 0.471 0.752 
Temperature CC) 14.2 8.7 16.2 10.58 12.97 8.99 9.34 
Oxidation/Reduction Potential (mv) 342 50 78 50 62 219 0.696 
Turbidity (NTU) 169 358 11.9 7.9 115.6 35 47 

ig level 
• MW-6S leconabucted as MW-6SR between 12/15/1999 and 9iO4/2001 sampling events 
* No MCL exists for iron, manganese, or silver. Value shown lepieaeuls USEPA Regional tap water so 
- The sample was not analyzed for paiameler 
Qualifia^ - not detected; J - estimated; R - igected; UJ - not detected, estimated lepoiting limit 

L I. ' .'-I liaticates result over MCX (for.arsenic, antimoiiy, haiium, cadmiiun, chfomiiun, meicuiy, or selenium) 
or IDEM Industrial Deauk Risk Criteria for lead. 

The results irized are fiom grounriwaler s ng events performed by AGO following foe RCRA Facility Work Plan. 
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1. iG 
SUMMARY OF INORGANIC GROUNDWATER RESULTS 

WellMW-7/7S 
Refined Metals Corporation 

Beech Grove, Indiana 

IDEM Indnstrlal Default 1 Sampling Events 1 
Parameter RISC Criteria OigO,) MCLOiiO,) 

Antimony Total 41 6 lOU lOU lOU 2.9 
Dissolved 41 6 - lOU lOU lU 

Arsenic Total 10 10 1 • ' • : • 1- • • 

Dissolved 10 10 - • • 5.9 
Barium Total 20i000 2,000 21 25 17 -

Dissolved 20,000 2.000 - 23 15 -
Cadmium Total 51 5 0.2U 0.2U 0.2U -

Dissolved 51 5 - 0.2U 0.2U -
Calcium Total NA NA - - - 470000 

Dissolved NA NA - - - 480000 
Chiuuuum Total 310 100 lU 2.8 1.9 — 

Dissolved 310 100 - 13J 7.4 -
Iron Total NA •26000 - - - 30000 

Dissolved NA *26000 - - - 4100 
Lead Total 42 15 19 |- •' ••<«/. . ] 

Dissolved 42 15 - 2.5 1 lU 
Magnesium Total NA NA - - - 290000 

Dissolved NA NA - - - 280000 
Manganese Total NA •880 - - - 250 

Dissolved NA •880 - - - 220 
Mercury Total 31 2 0.2U 0.2U .2U -

Dissolved 31 2 - - - -
Selenium Total 510 50 3.7J 5.7 2UJ -

Dissolved 510 50 - 6.5J 2U -
Silver Total 510 •180 0.2UJ 0.2U .2U -

Dissolved 510 •180 - - - -
Sodium Total NA NA - — - 310000 

Dissolved NA NA - - - 300000 
PH 6.59 6.41 6.46 6.79 
Dissolved Oxygen (ppm) 0.5 0.79 0.54 2.6 
Specific Conductivity (mS) 3.8 4.50 3.92 3.71 
Tempetatute (°Q 20.73 13.78 15.03 8.43 
Oxidation/Reduction Potential (mv) 6 48 47 28 
Turbidity (NTU) 6.8 27 242 501 

* No MCL exists for iron, manganese, or silver. Value shown represents USEPA Regional tap water screening level 
- The sample was not analyzed for parameter 
Qualifim^ - not detected; J - esthnated; R - rqected; UJ - not detected, estimated reporting limit 
mUmill Indicates result over MCL (for arsenic, antiniony, barium, cadmium, chramium, mercury, or selenium) 

or IDEM Industrial Defiuih Risk Criteria for lead. 

The results summarized are fiom groundwater sampling events performed by AGC following the RCRA Facility Work Plan. 
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1. IH 
SUMMARY OF INORGANIC GROUNDWATER RESULTS 

WeUMW^SS 
Refined Metals Coporation 

Beech Grove, Indiana 

IDEM Indnstrlal Default Sampling Events 1 
Parameter RISC Criteria (iiWL) MCLfpglL) 

Antimony Total 41 6 14 lOU lOU 5.7 
Dissolved 41 6 - 5 

Arsenic Total 10 10 5.1 3.2 
Dissolved 10 10 — 2 

Barium Total 20,000 2,000 133 123 89 -
Dissolved 20,000 2,000 - 135 79 — 

Cadmium Total 51 5 0.8 0.40 0.2U — 
Dissolved 51 5 - 0.30 0.2U -

Calcium Total NA NA - - — 140,000 
Dissolved NA NA - - - 140t000 

Chronuum Total 310 100 lU lU 1.1 -
Dissolved 310 100 - 3.8 2.9 -

Iron Total NA •26000 - - - 190 
Dissolved NA •26000 - - - 40 

T MIH Total 42 15 21 23 21 
Dissolved 42 15 11.0 15 2.1 

Magnesium Total NA NA - - - 66,000 
Dissolved NA NA - - - 68,000 

Manganese Total NA •880 - - - 95 
Dissolved NA •880 - - - 27 

Mercury Total 31 2 .2U 0.2U 0.2U — Mercury 
Dissolved 31 2 - - — -

Selenium Total 510 50 2U 2U 2UJ — 
Dissolved 510 50 - 2UJ 2U -

Silver Total 510 •180 0.2UJ .2U 0.2U -
Dissolved 510 •180 - - - — 

Sodium Total NA NA - - - 39,000 
Dissolved NA NA - - - 38;000 

PH 7.11 7.13 7.23 7.17 
Dissolved Oxygen (ppm) 0.55 0.59 0.91 4.41 
Specific Conductivity (mS) 0.919 1.02 1.028 1.176 
Tengxrature , 20.42 15.43 13.88 9.17 
Oxidation/Reduction Potential (mv) 171 67 45 169 
Turbidity (NTU) 3.9 5.3 6.9 15.3 

* No MCL exists for iron, manganese, or silver. Value shown lepieseiils USEPA Regional tap water screening level 
- The sample was not aiulyzed for parameter 

: U - not detected; J - estimated; R - rgected; UJ - not detected, estimated lepoiting limit 
~| Indicates lesuh over MCL (for arsenic, antimony, barium, cadmium, chromium, mercury, or selenium) 

or IDEM Industrial Defouh Risk Criteiia for lead. 

The tesulb sumnarized are fitnn groundwater sampling c I performed by AGC following the RCRA Facility Work Plan. 

r:UFEBAaCWROIBCnS' 



T II 
SUMMARY OF INORGAi iOUNDWATER RESULTS 

Well MW-9 
Refined Metals Corporation 

Beech Grove, Indiana 

IDEM Industrial Defoult Sampling Events 
Parameter RISC Criteria (it«/L) MCL (psfL) 9/22/2001 12/10/2001 10/27/2003 4/24/2005 1/22/2007 

Antimony Total 41 6 10 U 10 u 10 u lU lU 
Dissolved 41 6 — 10 u 10 u lU lU 

Arsenic Total 10 10 7.7 4 4.2 2.1 1.6 
Dissolved 10 10 — 3.7 J 2.7 lU 1 

Barium Total 20,000 2,000 137 68 43 39 -
Dissolved 20,000 2,000 - 68 41 36 -

Cadmium Total 51 5 0.2 U 0.2 U 0.2 U 0.2 U — 
Dissolved 51 5 — 0.2 U 0.2 U 0.2 U — 

Calcium Total NA NA — — — — 160,000 
Dissolved NA NA — — — — 160,000 

Chromium Total 310 100 lU 2.2 lU lU — 
Dissolved 310 100 — 3.8 J 1.9 lU — 

Iron Total NA •26000 — — — — 270 
Dissolved NA •26000 — — — — 4.5 

Lead Total 42 15 1.6 lU 1 2.2 0.43 J 
Dissolved 42 15 — lU lU lU lU 

Mercury Total NA NA 0.2 U 0.2 U 0.2 U 0.2 U — Mercury 
Dissolved NA NA — — — 0.2 U — 

Magnesium Total NA •880 — — — — 50,000 
Dissolved NA •880 — — — — 49,000 

Manganese Total 31 2 — — — — 37 
Dissolved 31 2 — — — — 7.7 

Selenium Total 510 50 2U 2U 2UJ 2U — 
Dissolved 510 50 — 2UJ 2U 2U — 

Silver Total 510 •180 0.2 UJ 0.2 U 0.2 U 0.2 UJ — 
Dissolved 510 •180 — — — 0.2 UJ — 

Sodium Total NA NA — — — — 14,000 
Dissolved NA NA • — — — — 15,000 

pH 7.22 7.02 6.97 8.17 7.12 
Dissolved Oxygen (ppm) 4;88 1.11 0.7 2.09 5.12 
Specific Conductivity (mS) 0.874 1.094 0.967 0.494 0.95 
Temperature (°C) 16.55 11.74 13.52 7.11 8.01 
Oxidation/Reduction Potential (mv) 202 68 56 218 195 
Turbidity (MTU) 0.9 0.9 7.9 4.9 7.36 

* No MCL exists fi)r iron, manganesei or silver. Value shown represents USEPA Regional tap water screening level 
— The sample was not analyzed for parameter 
Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit 

Indicates result over MCL (for arsenic, antimony, barium, cadmium, chromium, mercury, or selenium) 
or IDEM Industrial Default Risk Criteria for lead. 
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1- IJ 
SUMMARY OF INORGANIC GROUNDWATER RESULTS 

WellMW-10 
RefinedMetab Coiporatian 

Beech Grove, Indiana 

IDEM Industrial Debult 1 1 SampUng.Events | 
Parameter mSCCritcrb(ii«/L) MCL(|ic/L) 

Antimony Total 41 6 lOU lU 
Dissolved 41 6 lOU lU 

Arsenic Total 10 10 
Dissolved 10 10 7.5 5.8 

Barium Total 20,000 2,000 71 — 
Dissolved 20,000 2,000 16.00 -

Cadmium Total 51 5 0.2U -
Dissolved 51 5 0.2U -

Calcium Total NA NA - 270,000 
Dissolved NA NA - 360,000 

Chromium Total 310 100 1.6U _ 
Dissolved 310 100 5.2 — 

Iron Total NA •26000 — 17,000 
Dissolved NA *26000 - 11,000 

Lead Total 42 15 lU 2.1U 
Dissolved 42 15 lU lU 

Magnesium Total NA NA — 610,000 
Dissolved NA NA — 590,000 

Manganese Total NA *880 — 340 
Dissolved NA *880 — 340 

Mercury Total 31 2 0.2U -
Dissolved 31 2 — — 

Selenium Total 510 50 2UJ — 
Dissolved 510 50 2.3 -

Silver Total 510 *180 0.2U — 
Dissolved 510 *180 - — 

Sodium Total NA NA - 1,000,000 
Dissolved NA NA - 1,000.000 

pH 6.73 6.99 
Dissolved Oxygen (ppm) 0.74 1.87 
Specific Conductivity (mS) 6.69 7.24 
Temperature (K!) 10.23 7.91 
Oxidation/Reduction Potential (mv) 68 -1 
Turbidity (NTU) 15.8 179.0 

iwn leiaeiieiib USEPA Regional tap water screening level * No MCL exists for iron, manganese, or silver. Value SIH 
- The sample was not analyzed for parameter 
QiulifiasjU - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit 

Indicates result over MCL (for arsenic^ antimony, barium, cadmium, chromium, mercury, or selenium) 
or IDEM Industrial Debult Risk Criteria for lead. 
selenium or silver) or IDEM Residential De&uh Ride Criteria fi>r arsenic or lead. 

The results summarized are fiom groundwater sampling evente performed by AGC following the RCRA Facility Work Plan. 
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T. iK 
SUMMARY OF INORGANIC GROUNDWATER RESULTS 

WeUMW-II 
Refined Metals Corporation 

Beech Grove, Indiana 

IDEM Indnstrlal Defanlt 1 Sampling Events | 
Parameter RISC Criteria (ite/L) MCLfwEfL) 

Antimony Total 41 6 lOU 1.20 
Dissolved 41 6 lOU lU 

Arsenic Total 10 10 7.1 4 
Dissolved 10 10 7.10 1 

Bariitm Total 20,000 2i000 167 -
Dissolved 20,000 2,000 167 -

Cadmium Total 51 5 0.2U _ 
Dissolved 51 5 0.2U -

Calcium Total NA NA - 170,000 
Dissolved NA NA — 170.000 

Chrtmrium Total 310 100 1.1 -
Dissolved 310 100 lU -

Iron Total NA •26000 — 960 
Dissolved NA •26000 — 28 

Lead Total 42 15 lU 3 
Dissolved 42 15 lU 0.99 

Magnesium Total NA NA - 64,000 
Dissolved NA NA — 67,000 

Manganese Total NA •880 — 260 
Dissolved NA •880 - 210 

Mercury Total 31 2 0.2U -
Dissolved 31 2 - -

Selertiitm Total 510 50 2UJ -
Dissolved 510 50 2U -

Silver Total 510 •180 0.2U -
Dissolved 510 •180 — -

Sodium Total NA NA — 66,000 
Dissolved NA NA — 71,000 

pH 7.06 7.15 
Dissolved Oxygen (ppm) 0.74 3.19 
Specific Conductivity (mS) 1.116 1.416 
Temperature (*C) 11.17 10.77 
Oxidation/Reducticm Potential (mv) 41 136 
Turbidity.fNTU) 3.1 19.8 

* No MCL exists for'iron, manganese, or silver. Value shown represents USEPA Regional tap water screening level 
- The sample was not analyzed fiir parameter 

s: U - not detected; J - estimated; R - rqected; UJ - not detected, estimated repotting limit 
I Indicates result over MCL (lor arsenic, antimony, hatium, cadmium, chromium, mercury, or selenium) 

or IDEM Indiistrial De&ult Risk Criteria for lead. 

The results summarized are fiom groundwater sampling events perfiitmed by AGO following the RCRA Facility Work Plan. 
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TABLE iL 
SUMMARY OF INORGANIC GROUNDWATER RESULTS 

WellMW-U 
Refilled Metals Coiponition 

Beech Grove, Indiana 

IDEM Industrial Defaiilt RISC Sanmlln a Events 
Parameter Criteria (iic/L) MCL(iu/L) 47240005 1/23/2007 

Antiinony Total 41 6 lU lU 
Dissolved 41 6 lU lU 

Arsenic Total 10 10 lU 1.1 
Dissolved 10 10 lU lU 

Calcium Total 20,000 2,000 •_ 90,000 
Dissolved 20,000 2,000 - 93,000 

Barium Total 51 5 86 -
Dissolved 51 5 86 -

Cadmium Total NA NA 0.2 U -
Dissolved NA NA 0.2 U -

Iron Total 310 100 - 410 
Dissolved 310 100 — 55 

Chromium Total NA •26000 lU -
Dissolved NA •26000 lU -
Total 42 15 - 27,000 
Dissolved 42 15 - 28.000 

Manganese Total NA NA _ 67 
Dissolved NA NA - 73 

Lead Total NA •880 lU 1.1 
Dissolved NA •880 lU lU 

Mercury Total 31 2 0.2 U -
Dissolved 31 2 0.2 U -

Selenium Total 510 50 2U -
Dissolved 510 50 2U -

Silver Total 510 •180 0.2UJ -
Dissolved 510 •180 0.2UJ -

Sodium Total NA NA _ 8300 
Dissolved NA NA - 9,000 

PH 7.21 7.05 
Dissolved Oxygen (ppm) 0.32 3.36 
Specific Conductivity (mS) 0.417 0.539 
Temperature CC) 9.24 8:56 
Oxidation/Reduction Potential (mv) 232 111 
Turbidity (NTU) 7.9 10.96 

* No MCL exists for iron, i e, or silver. Value shown represents USEPA Regional tqi water screening level 
- The sample was not analyzed for parameter 
QualifiOT: U - m»t detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit 

Indicates result over MCL (fhr arsenic, antimony, bsiium, cadmium, chromium, mercury, or selenium) 
or IDEM Industrial De&ult Risk Criteria fiir lead. 

The results t uized are fhnn groundwater sampling events performed by AGC following the RCRA Facility Work Plan. 

a lo-lonwil ILik 



FIGURES 

F;\OFldMacmO)BCTS\F!to\20a^l(>4<«9artri^Pariip 10-](»lndMp October 20iadoe 



FIGURES 

P:\0nCBAGOPRO)ECrsyFlla\2003-1046\] J Dmpi lO-lOyTinal Deapi October 20104loc 



REF. U.S.G.S. 7 1/2 MINUTE 
BEECH GROVE, IND 
QUADRANGLE MAP 

% 
2000 2000 

SCALE IN FEET 

J!\REF1NED MEtAlS\PRAWINCS\2M3-1D46-05\21)03-1(M«-05-02 

CORRECTIVE MEASURES DESIGN 
REFINED MCTALS CORPORATION 

BEECH GRO\/E. INDIANA 

4000 

Seal*: 
r-2000' 

Originated By: 
K.U^ 

)rawn BK 
P.S.e. 

Pra^^t^Ugn 

10«r05^( 

iwed; 

SITE LOCATION MAP 

S ssrsT 

Advanced GeoServices Corp. 
1055 Andraw Drive, Suite A 

West Chester, Perinsylvdnia 19380 
(Bio) 840-9100 

• FAX: jCeiO) 840-9199 

2003-1046-09 FIGURE: 1 



Cv' ; ̂ ,. 



As?22.0 
Pb^2.1 

OO 

WASTE I 
WATER 

TREATMENT 

\ 

\ 
V 

PROPERTY 
As=0.5©OUNDARy 
Pb=3.9 
Mm 

4.22 

BIG FOUR ROAD 

1 

LEGEND 

MONITORING WELL LOCATION 

TOTAL LEAD (ugA) JAN 2007 

TOTAL ARSENIC (ugA) JAN 2007 

15 (ugA) LEAD ISOCONCENTRATION 

_ - 10 (ugA) ARSENIC ISOCONCENTRATION 

NOTE: 

• ARSENIC RESULT FOR MW-3 APPEARS TO BE 
ANAMOLOUS (SEE PHASE II CMS REPORT TEXT) 

REFINED METALS CORPORATION 
CORRECTIVE MEASURES DESIGN REPORT 

BEECH GROVE. INDIANA 

E.TJ. 

SITE MAP WITH JANUARY 22, 2007 
SHALLOW PERCHED 

GROUNDWATER EOTLN i lOMETRIC M/M 

Advanced GeoServices Corp. 
19380 

1046-12-«> i 
Dag We. 
ite-i 

Ma-1046-12 FIGURE: 3 



FI(^E4 
REFINED METALS 
BEECH GROVE, IN 

CORRECTIVE MEASURES DESIGN 

MW-10 Water Surface Elevations 

I 846 
g 844 
® 842 

111 
L. 840 

IS 838 
I 836 
I 834 A 
O 832 

"I—-~r • 
. a; v-.g>a^=j»^5y .:mi/Ti^ 

J- VV ^,3«^vr'.rjtt5i T:-

Water Surface 
Elevation 

cO'^'^LOiococor^r^ooooooo 
OOOOOOOOOOOOO'*-oooooooooooooo 
CSICslCMCNICNCNCNCNCNC^ CN CNC^CN 
SS SSCOCOCOCDCOCDCO COCOCO 
C^CNCNCNCNC^CNCNCNCNC^C^ CN CN 
O^O^O^O^O'^O'^O'^ 

Dates 

Fi\OFICEAGaPROJECTSVRIwa003-104aReporUUrinal Design lO-KAHistoilc Gra rBsvaUansatMW-IOjds 



ATTACHMENT A 

Design Drawings 
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DIVISION 1 
GENERAL REQUIREMENTS 

Section Title 

01010 Summary of Work 
OlOSO Field Engineering 
01200 Project Progress Meetings 
01300 Submittals 
01351 Health and Safety Plan Requirements 
01355 Waste Management and Disposal Plan Requirements 
01400 Quality Assurance/Quality Control 
01500 Construction Facilities and Temporary Controls 

DIVISION 2 
SITE WORK 

Section Title 

02100 Site Preparation 
02110 Site Clearing and Grubbing 
02115 Erosion and Sediment Control Measures 
02150 Demolition of Remnant Structures 
02209 Excavation/Handling/Placement 
02210 Earthwork 
02715 Water Management During Construction 
02720 Site Stormwater System 
02751 Cap Drainage Layer 
02755 Cap Barrier Layer 
02831 Fencing 

^ 02936 Site Restoration 
02999 Dust Control and Air Monitoring 
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SECTION 01010 

SUMMARY OF WORK 

PART 1: GENERAL 

1.1 DESCRIPTION OF WORK 

The Work to be perfonned wider these SpecifiGations rei^^sents the proposed Corrective 
Measures to be completed by Refined Metals Corporation (KMC) to address elevated 
concentrations of lead and associated inorganic compounds in soil, sediment and groxmdwater 
identified on and around the RMC facility in Beech Grove, Marion County, Indiana. Major 
components of the Work include the following: 

A. Inst^lation and maintenance of erosion and sediment control measures, storm 
water management controls, temporary access controls, and decontamination 
facilities associated With the proposed work. 

B. Clearing, grubbing and disposal of brush and trees from within areas of proposed 
remediation and containment cell construction. 

C. Construction of a containment cell for consolidation of excavated soil, 
"sediment'\ and designated debris. 

D. Excavation of on-site soil exceeding 970 mg/kg total lead, 37 mg/kg antimony^ 20 
mg/kg arsenic, 77 mg/kg cadmium and 53 mg/kg selenium within HWMU areas, 
^ shown on the Hazardous Waste Management Unit Closure Plan (Sheet 6). 

E. Closure of the on-site surface impoundment (lagoon) and demolition of its 
concrete liner component following removal of fiquid, bulk sediment, vegetation, 
liner material and miscellweOUS debris. 

F. Excavation of on-site soil from areas outside the HWMUs exceeding 4,954 mg/kg 
total lead in "grassy" exposure areas and 8,470 mg/kg total lead in paved 
exposure areas, as shown on Soil and Sediment Excavation Plan East (Sheet 7). 

G. Excavation of soil and "sediment" exceeding 400 mg/kg total lead in off-site 
areas, as shpwn on Soil and Sediment Excavation Plans East and West (Sheets 7 
mid 8). 
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H. Handling, loading, transporting and placement of excavated materials in the 
containment cell. 

i. identification of borrow sources for; and procurement of topsoil, structural soil 
fill, general site fill, cap soil fill, and granular fill meeting the requirements of 
these Specifications. 

J. Restoration of those areas of the site disturbed as a result, directly or indirectly, of 
the soil excavation activities and associated work. 

K. Mobilization and operation of a temporary water treatment system for 
accumulated stormwater and groundwater from disturbed site areas and 
decontamination water. 

L. Operation of existihg storm water management system (pumps and piping) from 
the time of mobilizatibn through site stabilization and initiation of gravity storm 
water drainage through proposed discharge features. 

M. Establish stormwater drainage and management system capable of capturingy 
controlling and discharging stormwater lunpff without the use of pumps. 

1.2 RELATED SECTIONS 

A. Corrective Measmes Design (including all Attachments) 

B. All Sections of these Specifications 

1.3 CONTRACTOR RESPONSlfBILmES 

A. Furnish all materials; tools, equipment, supervision, administration and 
transportation, and perform all labor and services necessary to funiishi deliver, 
construct, install, and/or complete all Work described in the Contract, 

B.. As necessary for proper execution and completion of work and as applicable, 
secure and pay for required permits, licenses; health and safety training, and 
medical monitoring for its own employees working at the site. 

C. Provide at least 2 weeks advanced notification of corrunencement of mobilization. 
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D. Locate and protect existing utilities prior to working in or adjacent to areas 
containing exisdng utilities pursuant to the requirements of the Indiana One-Call 
system ^d through the use of a private utility locator. 

E. Until final- acceptance of the Work by KMC, the Contractor shall have the charge 
and care thereof and shall take every reasonable precaution against injury or 
damage to the completed work. The Contractor shdl repair, restore, and make 
good, to the satisfaction of RMC all damages to any portion of die work before 
final acceptance and shall bear the expense thereof. 

F. Contractor shall provide experienced, competent and trained personnel to perform 
the Work. Contractor shdl provide, at a minimum, a project superintendent 
familiar with all details of the project, adept at the designati^ position and capable 
of communicating with Contractor personnel, and representatives of RMC, 
USEPA, and IDEM. . 

G. Contractor shall be responsible for providing barriers, safety guards, signage and 
temporary fencing as required by the owners of the properties where work is 
being performed, and as required by appropriate safety regulations. 

1.4 CONTRACTOR USE OF WORKSITE 

A. General 

1. The Contractor shall confine operations at the site to areas indicated on the 
design drawings and shall not mireasonably encumber the site with any 
materials or equipment, 

2. The Contractor shall limit their work on properties not owned by RMC to 
between the hours of 7:00 a.m. and 6:00 p.m.v, Monday throu^ Friday, 
except legal holidays. Work on RMC property shall be limited to 6:00 
a.m. to 7:00 p.m., Monday through Friday and Saturday 7:00 a.m. to 5:00 
p.m., unless otherwise restricted by local ordinance. Additional working 
hoiirs, or work on Sundays will only be permitted with prior approval by 
RMC. 

3. Keep existing driveways and entrances serving the site clear and available 
at all times. 

4. Consider the safety of the Work, and that of people and property on and 
adjacent to worksite. When determining amoimt, location, movement, 
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installation, and use of nutenals and eqmpment on wor^ite. Work zOne 
s^ety fencing shall be used to demark active work zones outside the site 
security. Withjn the Site security fence the Contractor shall provide 
protection around, work zones ih accordance with applicable re^atory 
statutes and as necessary to prevent uncontrolled access. 

5. Site security shall be the Contractor's respohsibilily. RMC will maintain 
part-time dusk to dawh security service that consists of an unarmed guard 
Visiting the site at irregular intervals during the night. RMC is not 
responsible for security of Contractor's equipment and materials. 

6. Protect the general public from construction-related activities, conduct 
work in a manner, which will ensure that pedestrian and vehicular traffic 
will either not be obstructed or obstructed to the least possible degree. 

7. Work on non-RMC property will be subject tO limits arid restrictions 
imposed by property owner. 

1.5 EXISTING CONDITIONS 

B. 

The existing conditions represented on the design drawings are based on the best 
available information obtained from one or any combination of the following 
sources: field survey, aerial photographs, reference drawings, or visual 
evaluations. The Contractor shall retain an Indiana Licensed Professional 
Surveyor to document starting conditions and establish vertical and horizontal 
controls for the project. 

If conditions are significantly different to thoSe presented on the dOsign drawings 
such that they could affect the schedule, cost or execution of the work, the 
Contractor shall submit a detailed description of the conditions observed vvithin 
two work days of their identification. 

PART 2i PRODUCTS 

Not Used. 

PARTS; EXECUTION 

Not Used. 

END OE SECTION 
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SECTION 01050 

FIELD ENGINEERING 

PART 1: GENERAL 

1.1 DESCRIPTION 

A. Work included: This Section of the Specifications covers field engineering 
services required for proper completion of the Work including, but not limited to : 

1. Establishing and maintaining lines and levels, including field locating the 
property north and west of the proposed Containinent Cell. 

2. Surveying pre-removal conditioiis (topography and physical features) 
within the liinits of contaminated soils and sediment designated for 
removal, and establishing reproducible grids or cross-sections for 
controllmg rernoval deptiis. 

r 

3. Documenting final removal liinits using the grids and cross-sections 
described above. 

4. Providing As^Built Drawings of restored site conditions as part of the final 
project closeout. As-Built Drawings shall also document the finished 
surface of the materials placed in the Containment Cell and top of the 
finished cap. 

5. Structural design of shores, forms, and siinilar items provided by the 
Contractor (if any) as part of the means and methods of construction, 

6. The Contractor will retain the services of an Indiana Licensed Professional 
Surveyor to perform pre-removal and as-built surveys. The Contractor 
may utilize his own; equipment and persoimel to provide grade control 
during excavation activities and document final removal limits, provided 
the teclmiques and equipment are acceptable to the QA Representative and 
tied into the vertical and horizontal controls established by the surveyor. 
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1.2 RELATED SECTIONS 

A. Section 01300 - Submittals 

B. Section 02110 - Site Clearing and Grubbing 

C- Section 0211S - Erosion and Sediment Control Measures 

D. Section 02209 - Excavation^andling/Placemeint 

E. Section 02210 - Earthwork 

F. Section 02831-Fencing 

1.3 DEFINITIONS 

A. As^Built Drawings - Drawings at a similar scale and level of detail as tiie design 
drawings showing an accurate record of all deviations from the approved design 

, drawings and Specifications which may occur in the Work as actually 
constructed. The Contractor will be provided with electronic copies of the design 
drawings for use in development of the As-Biiilt Drawings. As-Built Drawings 
shall be signed and sealed by the Contractor's surveyor^ 

1.4 QUALITY ASSURANCE 

A. Use adequate numbers of skilled workmen who are thoroughly trained and 
experienced in tiie necessary crafts and who are completely familiar With the 
specified requirements and the methods needed for proper performance of the 
work of this Section. 

B. A land surveyor licensed to practice in the State of Indiana shall be directly 
responsible for survey work performed by the Contractor. 

C. RMC wiir retain the s^ces of a full-time Quality Assurance (QA) 
Representative to observe and document progression of the Work ahd collect 
required post-excavation samples and perform other activities specifically 
designated m the COnStriiction Quality Assurance Plan (CQAP) and 
Specifications. 

. P;tOn(SAGC»8dJECr»Fib*20M.llM6«epeil*Fied Delia 10-10ttpee*Seeliw 01650^ 01050-2 



Final CM Design 
Refined Metals Corporation 

Beech Grove, Indiana 
October 6,2010 

D. The' 
to perfomi Quality Control (QC) testing throughout the project, including 
performing air monitoring, compaction testing, liner installation and material 
testing. 

1.5 SUBMITTALS 

A. Comply with the pertinent provisions of Section 01300. 

B. The Contractor shall provide, at a minimum, As-Built Drawings, signed and 
sealed by the Contractor's Surveyor, for the following components: 

1. The initial excavation/removal work areas dociunenting Original 
cpnditions. 

2. Areas 

3. The final elevations of the site and off-site work zones and limits of each 
type of restoration (ivie., seeded vegetation, sod, and crushed 
stone/concrete). 

4. All the reasonable items requested by RMC to verify that the Work meets 
the requirements of the Contract. 

The Contractor shall submit As-Built documentation for review by RMC, with, the 
request for final payment or at the completion of tiie applicable phases of the 
work. 

C. The Contractor shall prepare a Daily Report detailing any and all work and health 
and safety activities that were performed. The Dailv Report shall be prepared 
bv noon the following work dav and a CODV submitted to the OA 
Representative. Results of Quality Control sampling and testing Shall be 
provided as attachments to the Daily Report. 

D. Contractor shall prepare and submit a Construction Schedule presenting the 
planned sequence for execution of the work. The Construction Schedule shall 
identify the sequence of excavation activities on a removal area by removal area 
basis, plaimed start and end dates for each major tasks, and other relevant 

, information required for control of the work. The schedule shall be updated at 
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least every two weeks to show actual versus-plamied progress and reflect changes 
in the schedule. 

MATERIALS 

PART 3: EXECUTION 

Not Used> 

END OF SECTION 
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SECTION 0120a 

PROJECT PROGRESS MEETINGS 

PARTl: GENERAL 

1.1 DESCRIPTION OF WORK 

A. The Contractor will conduct project meetings throughout the construction period 
to enable orderly review diuing progress of Work and to provide for systematic 
discussion of problems. Project meetings Will also include discussions regarding 
coordination and scheduling. 

B. When requested by a property owner, the Contractor will be required to 
participate in a Pre-ConsliUction Meeting specific to that property. At a 
minimtun, this will include a meeting for work on Citizens Gas property. The 
agenda for such meetings will be established by KMC and the property owner. 
RMC will be responsible for issuing minutes for such meetings. 

1.2 RELATED SECTIONS 

A. All documents related to the Corrective Measures Design. 

1.3 QUALITY ASSURANCE 

A. The Contractor's Superintendent shall attend and participate in each project 
meeting and shall represent the Contractor consistent with the Contract and 
commit the Contractor to solutions and actions agreed upon during the project 
naeetings. 

B. The Contractor's relations with its subcontractors and discussions relative thereto, 
are the Contractor's responsibility. The Contractor will be required to include key 
subcontractors (such as the liner installer) in project meetings when related work 
is being planned or discussed. 
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1.4 SUBMITTALS 

A. Agenda Items; 

1. To the maximum extent practicable, the QA Resprcsentative will advise 
ihe Contractor at least twentyrfour (24) hours in advance of project 
meetings regarding items to be disctissed during the meeting. 

2. Technical questions requiring the QA Representative's, Engineer's or 
RMG's response shall be submitted in writing, at least one (1) day prior to 
the project meeting. 

PRODUCTS PART2: 

Not Used. 

PART 3; EXECUTION 

3.1 MEETING SCHEDULE 

A. Project meetings will be held weekly at a regularly scheduled time and day to be 
mutually agreed upon between the Contractor, RMC and legatory agencies. 
When work is being performed, planned, or discussed on non-RMC prpperty, the 
property owners will also be invited to participate in the project nieetings. From 
time to time or during periods of reduced activity, tiie frequency of the meeting 
may be switched to bi-weekly. The day and time of the meetings may be moved 
with concurrence of the Contractor, RMC, USEP A and IDEM. 

3.2 MEETING LOCATION 

A. The Contractor shall provide adequate space at the site for progress meetings and 

3.3 PROJECT MEETINGS 

A, Minimum agenda for each meeting: 

1. Attendance 

1. 
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3; Review progress of Work since last meeting, indnding status of submittals 
for approval. 

4. Identify problems, which impede planned progress. 

5. Develop corrective measures and procedures to regain planned schedule, if 
applicable. 

6. Contractor shall provide and discuss "two-week Took ahead" activity 
schedule if the work is not progressing per the early stait/finish activity 
dates as noted in the latest update of the approved schedule. 

7. Complete other current business. 

END OF SECTION 

1 KtoN ifriokBPEcraEcnoN eimooc 01200-3 



Final CM Design 
Refined Metals Corporation 

Beech Grove, Indiana 
October 6,2010 

SECTION 01300 

SUBMITTALS 

PART 1: GENERAL 

1.1 DESCRIPTION 

A. This Section of the Specifications covers all submittals including material 
specifications and manufacturer's data; proposed subcontractors qualifications 
and insurance information, panel placement plan for geomembrane installation, 
sequence of construction information, schedule, and borrow source testing 
information. Contractor shall make submittals utilizing a standardized transmittal 
form acceptable to die QA Representative. 

B. Upon award of the Contract, but no later than fourteen (14) calendar days before 
mobilization the Conbactor shall prepare a submittal register for review and 
approval by the QA Representative. 

1.2 RELATED SECTIONS 

A. The appropriate Sections of Division 1 and Division 2 of these Specifications. 

L3 SUBMITTAL REGISTER 

A. The submitt^ register shall be submitted no later than fourteen (.14) calendar days 
before mobilization. The submittal register shall include all subrriittal items listed 
in the Specifications and shall also provide the follovsdng information, at a 
miriinnlim; 

1. Project name; 

2. Contractor's project or reference number; 

3. Submittal title and description of item and Specification section; 

4. Submittrd reference number sequentially numbered; arid 

5. Columns for submittal date, response date and approval status. 
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The submittal register shall include blank rows for future addition of Submittals 
that were not anticipated. Upon inclusion of additional line items in the submittal 
register, the Contractor shall resubmit an updated submittal register for use by 
RMC and the Engineer. 

1.4 SUBMITTAL SCHEDULE 

A, The Contractor is required to make submittals sufficiently in advance of delivery 
of associated materials or commencement of associated work to allow review and 
response by the QA Representative. While the QA Representative will strive to 
turnaround submittals as quickly as possible, the Contractor should anticipate that 
submittals will require 5 days for review and response. Submittals that are 
considered incomplete or item unacceptable will be returned and will require 
resubmission. 

1.5 SUBMITTALS 

A. The minimal information required for each submittal is found in its respective 
Section of these Specifications. The following is a partial list of submittals 
related to the project: 

1. 

2. 

3. 

4. 

5. 

6 

7 

8 

Contractor's Health and Safety Plan 

Subcontractor's Qualifications and Insurance Information 

Temporary Water Treatment System Information 

Geotechnical and Analytical Data for Proposed Borrow Sources 

Manufacturers Specifications and Cut-Sheets for Materials 

Geomembrane Installer's Panel Placement Plan 

AsTBuilt Drawings 
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B. A submittal cover sheet or transmittal sheet shall accompany each submittal and 
shall include all information specified in these Specifications. The transmittal 
sheets shall be sequentially numbered and shall be of the same format for all 
submittals. 

C. Submittals will be reviewed by the QA Representative, Where appropriate, the 
QA Representative will solicit input from RMC or the Engineer regarding the 
adequacy/acceptability of the proposed item. 

i). The Contractor shall apply a stamp or signature certifying that review, approval, 
verification of products required, field dimensions, adjacent construction work, 
and coordination of information is in accordance with the requirements of the 
Contract Documents. 

E; The results of review of submittals will be used as follows: 

1. NO EXCEPTIONS TAKEN; 

2. PROCEED AS NOTED; REVISE AND RESUBMIT FOR RECORD; 

3. DO NOT PROCEED; REVISE AND RESUBMIT; 

4. REJECTED; or, 

5. NOT APPLICABLE. 

F. Submittals not in compliance with the Specifications will be retumed to the 
Contractor for revision. Any loss of time and additional costs associated wifii 
resubmittal(s) are die Contractor's responsibility. 

G. Submittals that are "Proceed as Noted" are for the purpose of expediting 
procurement of the intended work. The Contractor shall incorporate all 
corrections and resubmit revised submittal to QA Representative widiin seven (7) 
calendar days of the "Proceed as Noted" action. Payment for completed work that 
is related to the "Proceed as Noted" submittal will not be made until the corrected 
and final resubmittal is accepted in writing by the QA Representative. 
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1.6 SUBSTITUTIONS 

A. "Or Equals" Substitutions 

1. Equals Cnnsidered - Whenever a material or article required is Specified or 
shown on the plans by using the nome pf the proprietary product or of a 
particular manufacturer pr vendpr, any material of article which will 
perform adequately the duties imposed by the general design, will be 
considered equal and satisfactoiy provided the material or article so 
proposed is of eqtial properties and function in the opinion of QA 
Representative. 

2. The Contractor shall document each request with complete data 
substantiating compliance of the proposed Substitution with the Contract 
Documents. "Or Equal" requests will be considered only when 
substantiated by the Cpntractpr's subiilittal of data documenting the "Or 
Equal" nature of material or article. A request constitutes a representation 
that the Cpntfactor; 

a. Has investigated the proposed prodtict and determined that it meets 
or* 

b. Shall provide the same warranty for the substitution as for the 
specified product. 

c. Shall coordinate installation and make changes to other work, 
which may be required for the Work to be complete with no 
additional cost to RMC. 

d> Shall waive claims for additional costs or time extension, which 
may subsequently become apparent. 

e. Shdl reimburse- RMC for review or redesign services associated 
wdtii review and approval. 

d. SMI waive claims for additional costs or time extension, which 
may subsequently become apparent. 
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The Contractor shall provide substitutions in a timely manner and in 
accordance with the CMD and the Contract with KMC, sO as to not have a 
negative impact on the Construction Schedule. 

1.7 PRODUCT DATA 

A. Collect product data into a single submittal for each element of fabrication or 
system. Product data includes printed information such as manufacturer's 
installation instructions, catalog costs, standard color charts, roughing-in diagrams 
and templates, standard wiring diagrams and performance curves. 

B. Mark each copy to show applicable choices and options. Where product data 
includes information on several products, some of which are not required, mark 
copies to indicate the applicable information. 

C. Do not submit product data until compliance with requirements of the Contract 
Documents has been confirmed. 

PART 2: PRODUCTS 

Not Used. 

PART3: EXECUTION 

3.1 iDENTIFICATION OF SUBMITTALS 

A- The 

1. When resUbmittal(s) is made for any reason, the Contractor shall transmit 
under a new letter of transmittal with a new transmittal number. 

2. On resubmittals, the Contractor shall cite the prior transmittal number(s). 

B. The Contractor shall maintain ari accurate submittal log for the duration of the 
Work, showing current status of all submittals at all times. The Contractor shall 
make the submittal log available for review upon request. 
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3.2 GROUPING OF SUBMITTALS 

A. Unless otherwise specified, the Contractor shall make submittals in groups 
containing all associated items to assure that infoim^on is available for checking 
of each item when it is received. 

B. Partial and poorly prepared submittals will be rejected as not complying with the 
requirements of the Contract. The Contractor will be liable for related delays. 

3.3 TIMING OF SUBMITTALS 

A. In scheduling, the Contractor shall allow five (5) calendar days for review and 
processing by the QA Representative following its receipt of the submittal. 

This review time will be increased for the submiftal(s) that are so extensive that 
the five (5) calendar day turn around period is unreasonable, as determined by the 
QA Representative. 

C. It is understood that Work affected by the submittal may progress oiily after the 
QA Representative has returned the approved, signed and stamped transmittal 
cover sheet to the Contractor. The Contractor will be responsible for the repair, 
modification or removal of completed work, which had not been approved. 

3.4 QA REPRESENTATIVE'S REVIEW 

A. Review and Processing shall not relieve the Contractor from responsibility for 
errors, which may exist in the submitted data. 

B. Revisions: 

1. The Contractor shall make required revisions as noted on initial submittal. 

2. If the Contractor considers any required revision to be a change, it shall so 
notify RMC in writing within 3 calendar days. 

ENDQFSECTION 
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SECTION 01351 

HEALTH AND SAFETY PLAN REQUIREMENTS 

PART 1: GENERAL 

1.1 DESCRIPTION 

A. The Work of the Contract covered by this section shall include the development 
and iriipleinentation of a Health and Safety Plan (HASP) for all proposed 
Corrective Measures activities contemplated as part of the proposed Work. The 
Contractor shall provide all expertise, supervision, labor, materials, and 
equipment necessary to develop, prepare, and implement the Heidth and Safety 
Plan as detailed in tMs Section and as accepted by USEPA, IDEM and RMC. 

B. The Contractor shall develop and implement all necessaiy precautions for the 
safety of, and provide the necessary protection to prevent damage, injury or loss 
to: 

• All employees and subcontractors paiticipating in performance of the 
Work. 

• All components of the Work, any materials to be used or incorporated in 
the Work, and any equipment to be employed in the execution of the 
Work, whether on-or off-site. 

• Other property on or adjacent to the project site including trees, shrubs, 
lawns, fences, sidewalks, pavements, roadways, structures and utilities not 
designated for removal, relocation, or replacement in the course of 
construction. 

• Adjacent property of owners/landowners and residents. 

1.2 RELATED SECTIONS 

A. All of the CM Design (including all attachments). 

B. United States Federal Government-Code of Federal Regulations (CFR) 

1. 29 CFR 1910-Occupational Safety and Health Standards 
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2. 29 CFR 1910.120 - Hazardous Waste Operations and Emergency 
Response 

3. 29 CFR 1910.134-Respiratory Protection 

4. 29 CFR 1910.1200-Hazard Cdnmiunication 

5. 29 CFR 1926 - Construction Standards 

6. 29 CFR 1910.1025-Lead in Construction 

L3 QUALITY ASSURANCE 

A. The Contractor's draft Health and Safely Plan (HASP) will be reviewed for 
content by the USEPA, IDEM and RMC. Each will return comments within one 
week from receipt of the draft HASP. 

B, The Contractor shall carefiilly review and consider all elements of the Work of 
the Contract durihg preparation of the HASP and verify that all elements of the 
Contract Documents are thoroughly addressed. Incomplete Or missing elements 
in the HASP will create delays in approval which will delay the commencement 
of Work. 

L4 GENERAL PLAN REQUIREMENTS 

A. The Contractor shall develop a vmtten site-specific HASP Which complies with 
applicable regulations under the Cpde of Federal Regulations prior to 
commencing any on-site work and continue to implement, maintain, and enforce 
the HASP until filial demobilization from the site. 

B. The health and safety guidelines contained herein are intended to provide for a 
safe and minimal risk working environment for omsite personnel arid to minimme 
the inmact Of activities involving contact with excavated soils on the general 
public and the surrounding environment.. 

C. The Contractor shall be responsible for the safety of persons and property on the 
site and for the protection of persons off the site and the environment to the extent 
that it may be adfected by the conduct of the Work. The Contractor shall comply 
with and enforce compliance by employees of the Contractor and subcontractors 
with safety requirements of the CMD, laws and regulations, and HASP. 
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D. Hazard Communication Requirements: 

1, The Contractor shall comply with the requirements of OSHA's Hazard 
Communication rule, 29 CFR 1910.1200, obtaining information on any 
hazardous chemical or harmful physical agent to which personnel of the 
Contractor and subconhractors, and visitors have potential exposure during 
the Work. 

2. The Contractor shall include Material Safety Data Sheet (MSDS) 
documentation on any hazardous chemicals that the Contractor and/or its 
subcontractor's plan to utilize for the Work, In addition, the Contractor 
shall be responsible for meeting container warning label requirements in 
accordance with OSHA. 

E. Work Stoppage: The Contractor shall give precedence to the safety and health of 
die public and on-site personnel and the protection of the environment for all 
Work. The Contractor's designated health and safety officer shall be responsible 
for decisions regarding when the Work will be stopped and re-started for health Or 
safety considerations. The Contractor shall be responsible for all costs and delays 
at no extra cost to RMC. 

F. Unforeseen Hazards: Should any unforeseen or site-specific safety-related factor, 
hazard, of condition become evident during performance of the Work at the Site, 
the Contractor shall bring such to the attention of RMC verbally and in writing as 
quickly as possible, for resolution. In the interim, the Contractor shall take 
prudent action to establish and maintain safe working conditions and to safeguard 
employeeis of Contractor and its subcontractors, the public, the property owner, 
RMC and its representatives, md regulators. 

1.5 BASIS OF PROGRAM 

A. OSHA standards and regulations contained in 29 CFR 1910 and 1926 provide the 
basis for the healfii and safety program. The progfarh also reflects the position of 
USEPA and NIOSH regarding procedures recorrunended or required to ensure 
safe operations at sites containing hazardous or toxic materials. 
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1.6 SITE CHARACTERIZATION 

A. Based on past sampling activities, work at the site will involve contact with 
materials containing lead, arsenic and other metals. Results of soil and se(hment 
sampling are provided in the design drawings. 

1.7 SUBMITTALS 

A. The Contractor shall submit the draft Health and Safety Plan (HASP) in electronic 
format to RMC for review and comment at least two weeks prior to the start of 
Work. The Contractor's HASP shall include; but is not Uinited to, required 
drawings, figures, tables, forms, resumes and appendices. 

B. The Contractor shall not proceed with the Work until RMC, the USEPA and 
IDEM have accepted the Contractor's HASP, 

C. The Contractor's HASP shall be a stand alone document that Correlates health and 
safety procedures to each work element in a clear and concise manner. 

D. Health and Safety Plan shall include the following: 

1. Site control measures in accordance with 29 CFR 1910.120 (d) and 29 
CFR 1926.65 (d). , 

2. A safety and health risk or hazard analysis for each site task and operation, 
mcluding measures or controls for each task/operation. 

3. Personnel training asSigrnnerits in accordance with 29 CFR 191.0.120 (e) 
and 29 CFR 1926.65 (e), 29 CFR 1910.1001 0), and 29 CFR 1910.1025 
(!)• 

4. Personal protective equipment to be used by persoimel for each site task 
and operation being conducted in accordance with 29 CFR 1910.1209 
(g)(5) and 29 CFR 1926.65 (G)(5). 

5. Medical surveilltoce leqmrements in accordance with 29 CFR 1910.120 
(f) and 29 CFR 1926.65(f). 
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6. Frequency and types of air monitoring, personnel monitoring, and 
environmental sampling techniques and instrumentation to be used, 
including methods of maintenance and calibration of monitoring and 
sampiling equipment to be used-

7. Decontamination procedures in accordance with 29 CFR 1910.120 (k) and 
29 CFR 1926.65 (k). 

8. 

9. Procedure for dealing with beat and/or cold stress. 

E Air Monitoring Reporting: Submit dailv. on a separate Contractor designated 
form, air monitoring results. 

PART 2: PRODUCTS AND PERSONNEL 

2.1 DESIGNATED HEALTH AND SAFETY OFFICER 

A. Employ and assign to the Work a competent and authorized representative herein 
referred to as the Health and Safety Officer. Health and Safety Officer 
Qualifications: 

1. Site-^related working experience specific to the activities associated with 
soil remediation projects. 

2. Have a basic working knowledge of state and federal occupational safety 
and health regulations. 

3 . Have formal education and/or training in occupational safety and health. 

B. Health md Safety Officer Responsibilities: 

1. Obligated to stop or start the work when it is necessary or advisable for 
re^ons of health or s^ety. 

2. Completing daily health and safety training sessions (i.e. "tailgate 
meetings"). 

3. Implementing and daily enforcement and monitoring of die site-specific 
HASP. 
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4. Be on the site during the execution of Work at the site. 

2.2 PERSONNEL HEALTH, SAFETY, AND HYGIENE 

A. Medical Surveillance: Conduct medical surveillance of personnel as required by 
29 CFR 1910.120,29 CFR 1926.65, and 29 CFR 1910.134. 

B. Training: Finnish personnel assigned to Or entering the site who have 
successfully completed training required by the applicable OSHA Standards in 29 
CFR 1910 and 29 CFR 1926 and specifically with 29 CFR 1910.120 and 1926.65. 

C. Levels of Protection: Establish actual levels of protection for each task based on 
planned activity and location of activity. 

D. Personal Protective Equipment (PPE): 

1. Furnish on-site Contractor personnel with appropriate PPE. Clean and 
maintam safety equipment and protective clothing, As a minimum, each 
worker on-site shall wear a hard hat, safety glasses with side shields, 
safety boots vvith steel toes and. shank, and fiill-length pants. 

2. Develop protective equipment usage procedures and enforce strict 
compliance with such procedures by on-site personnel. 

E. Respiratory Protection 

1. Furnish on-site persoimel ivith training in the usage and limitations of, and 
qualitative fit testing for, air purifying and supplied-air respirators in 
accordance with 29 CFR 1910.134. 

2. Develop, implement, and maintain a written respiratory prograin in 
accordance with 29 CFR 1910.134. 

3. Monitor, eyalirate, arid provide respiratory protection for on-site 
personnel, as appropriate. 

4. Inunediately notify RMC if level of respiratory protection required 
increases from Level D to Level C. 

F. Heat Stress/Cold Stress: Implement a heat stress and/or cold stress monitoring 
program as applicable and include in the site-specific Health and Safety Plan. 
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G. Personnel Hygiene and Personnel Decontamination Procedures. 

1. Provide, as a minimum, the following: 

a. Suitable containers for storage and disposal of used disposable 
PPE. 

b. Potable water and a suitaible sanitation facility. 

H. Emergency and First-Aid Eqmpment 

1. Locate and maintain emergency and first-aid equipment in appropriate 
location on the site, including: 

a. First-Aid kit to accommodate the number of on-site personnel. 

b. ABC type dry chemical fire extinguishers. 

2. As a minimum, provide one (1) certified first-aid technician on the site at 
all times when on-site work activities are in progress, this technician may 
perform other duties but shall be immediately available to render first aid 
when needed. 

I. Site Cominunications: 

1. Post emergency numbers near the site telephones. 

2, Furnish selected personnel with 2-way radios. 

J. Safety Meetings: Conduct mandatory daily safety meetings for on-site personnel, 
and additionally as required by special* or work-^related conditions; include 
refresher training for existing equipment and protocols, review ongoing safety 
issues and protocols, and examine new site conditions as they are encoimtered. 
Hold additional safety meetings on an as-needed basis. 

X The Contractor shall be responsible for keeping safety equipment and facilities 
clean, properly equipped, and maintained. The Health and Safety Officer may 
perform other duties for Contractor but the first priority shall be maintenance of 
protective equipment and the personnel decontamination area. 
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2.3 AIR MONITORING 

A. The Contractor shall develop an air monitoring program meeting the requirements 
of 29 CFR 1910.120 (h) and 29 CFR 1926.65 (h). 

B. The Contractor shall monitor the progress of work activities, monitor air quality 
in and around the exclusion zone. The Contractor shall conduct all required air 
monitoring. 

C. The Contractor shall provide the required instruments for air monitoring 
including, but not limited to, as a mmimum: 

1. Dust monitor (mini Ram or equivalent). 
2. High-Volume Air Monitors 

D. The Contactor shall operate air monitoring equipment with personnel trained in 
the use of the specific equipment provided under direct control of the Contr^tor's 
health and safety officer. 

E. The Contractor shall conduct all required air monitoring during the Work of the 
Contract. 

2.4 SITE CONTROL 

A. The Contractor shall comiply with 29 CFR 1910.12Q (d) and 20 CFR 1926.65 (d). 

B. The Contractor shall provide in the HASP a figure or map which presents the 
delineation of the work zones for Project activities considered in the Work of the 
Contract. 

C. The Contractor shall provide in the HASP a discussion on Site security issues. 

D. The Contractor Shall provide in the HASP a detailed discussion on 
decontamination procedures for both equipment and personnel, including 
collection and disposal of wash waters and spent PPE. 
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PART 3: EXECUTION 

3.1 HEALTH AND SAFETY PLAN 

A. The Contractor shall prepare a written Health and Safety Plan which is applicable 
to dll components of the Work. The HASP shall be based upon the requirements 
and guidelines described herein and all provisions of applicable law. The 
Contractor's HASP will apply to all personnel on-site including the Contractor 
and its subcontractors, KMC and its representatives, the property owners, the 
USEPA, the IDEM and other regulatory agencies. The Contractor shall include 
additional information as appropriate and may utilize any format provided it is 
neat, clean and complete. 

B. The Contractor shall ensure that the HASP meets, at a minimum, the requirements 
of OSHA Standards and Regulations contained in Title 29, Code of Federal 
Regulations, Parts 1910 and 1926 (29 CFR 1910 and 1926). 

C. In addition, the Contractor's HASP must include at a minimum, the following 
information: 

• Responsibilities of the Contractor and its Health and Safety Officer and 
the name of the Health and Safety Officer and assistant health and safety 
personnel to be utilized on site. 

• A description of the Work to be performed at the Site and how health and 
safety activities are related to the work. 

• A hazard evaluation, including discussions of potential hazards involved 
with the Work. 

• A discussion of proposed environmental and personnel monitoring 
including specific types of equipment to be used and action levels to be 
instituted. 

• Personnel protection requirements for specific work areas, specific 
activities or specific tasks. The Contractor shall supply all personal 
protective equipment. 

• Personnel and equipment decontamination procedures. 
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• Training requirements fbr personnel utilizing personal protective 
equipment. The Contractor shall provide 40 hours of classroom training 
supplemented vnth site-specific training as required by OSHA in 29 CFR 
1910.120 for all persoimel who mil be working On-site prior to their 
initiating on-site work. Additionally, the Contractor's supervisory 
personnel shall receive an additional 8 hours of supervisory training. 

• Daily and weekly safety logs and a closeout safety report to be prepared 
by the Contractor. 

3.2 IMPLEMENTATION OF PLAN 

A. Once the Health and Safety Plan (HASP) has been accepted by RMC, the USEPA 
and the IDEM, then the requirements of the HASP shall be enforced and the 
Contractor shall commence the remediation activitiesy 

B. The Contractor shall provide an on-site Health and Safety Officer during all Work 
activities, appropriately trained and certified for Supervisory responsibility in 
health and safety protection. An alternate Health and Safety Officer, with 
appropriate training, must he designated to serve when the H^th and Safety 
Officer is not on-site, 

C. It shall be the responsibility of the Contractor's Health and Safety Officer to 
ensure that all health and safety requirements are implemented per &e approved 
HASP. 

D The Contractor's Health and Safety Officer ^11 be responsible for personnel 
decontamination ahd emergency response measures. 

E. The Contractor's Health and Safety Officer shall have the authority to act on all 
health and safety issues and matters, and to-establish new controls, procedures or 
facilities as needed. 

END OF SECTION 
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SECTION 01355 

WASTE MANAGEMENT AND DISPOSAL PLAN REQUIREMENTS 

PART 1: GENERAL 

1.1 DESCRIPTION 

The proposed Work is not expected to generate a Significant volume of waste materials requiring 
offsite disposal Or recycling. The only anticipated waste materials requiring off-site management 
will be miilor amounts of scrap metal destined for recycling, general refuse generated by the 
temporary office facilities and materials generated during the clearing and grubbing process. 
Depending on the amount of impacted soil excavated and the ultimate capacity of the 
containment cell, off-site disposal of some soil/sediment/debris may be reqiiired. 

1.2 RELATED SECTIONS 

A. Section 01300-Submittals 

B. Section 01351-Health and Safety Plan Requirements 

C. Section 02110 - Site Clearing and Grubbing 

D. Section 02150-Demolition of Remnant Structures 

E. Section 02209 - Excavation/Handling/Placement 

1.3 SUBMITTALS 

The Contractor shall submit for RMC approval the names and permit information for all 
proposed disposal- or recycling facilities. Submittal shall include copies of current operating 
permits and proof of insurance for the facility and the name and contact information of 
regulatory inspectors. 

PART 2: PRODUCTS 

2.1 WASTE STORAGE AND SHIPPING CONTAINERS 

A. The Contractor's containers utilized to store and transport the various waste 
materials shall be appropriately sized i^d compatible with the material being 
managed and approved for the intended use by the Department of Transportation. 
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PARTS: EXECUTION 

34 GENERAL 

A. Soil, sediment and miscellaneous debris generated during the remedial acti\dties 
will be placed in the Containment Cell in accordance with the procedures 
Contained in Specification Section 02209. 

B. Only materials approved by the QA Representative will be released for off-site 
management 

G. The proposed collective measures will require the removal of more than 2,000 cy 
of concrete pavement, floor slabs and w^l (excluding the MSB floor). It is the 
intent of RMC as part of its "Green Remediation" efforts to segregate, crush and 
reiise the concrete. Specific information to the procedures rekted to the 
segregation, crushing and recycling are provided in Section 02150. If concrete 
can not be recycled because it fails an^ytical requirements established in the 
Specifications for re-use it shall be disposed in the Containment Cell. 

D. The Contractor's submittals for proposed off-site recycling or disposal facilities 
shall include: 

1. Characterization sampling required by each facility for each type of waste 
and the name and qimlifications of the laboratory to provide the required 
analysis. 

2. Waste management requirements Tor each waste stream including 
labeling, manifests and bills of lading, and record keeping. 

3. Name, addresSj telephone number, contact name, copy of operating 

4. Names, address, telephone numbers, contact name, copy of operating 
permits and proof of insurance for eaeh proposed transporter. 

5. Description oftraiisportatiQn operations for each waste material. 
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3.2 PREVIOUSLY UTILIZED DISPOSAL AND RECYCLING FACILITIES 

Duiing the decontamination and demolition activities, the following facilities were utilized: 

1. Metals Recycling - OmniSource 
2. Non-Hazardous Solid Waste - Southside Landfill Inc. 
3. Hazardous Solid Waste - Heritage Environmental Services 

END OF SECTION 
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SECTION 01400 

QUALITY ASSURANCE/QUALITY CONTROL 

PART 1: GENERAL 

1.1 DESCRIPTION 

A. Work Included: 

The Contractor shall establish and maintain a project specific Quality Control 
(QC) and management program (collectively QC prograin) for each component to 
be fhrnished and installed under the Contract Documents. Contractor shall have 
the "primary" responsibility for the quality of all its work and ensure that all 
materials meet the requirements established in these Specifications. 

B. RMC will provide a full-time Quality Assurance Representative (QA 
Representative) to observe and document work activities and the Contractor's QC 
program. The Contractor shall be responsible for the implementation QC 
requirements of the Corrective Measures Design. The Confractor shall not rely on 
RMC's QA Representative to satisfy the requirements of these Specifications, 
except as it relates to the collection and ai^ysis of post-^excavation samples, 
which will be performed by the QA Representative. 

1.2 RELATED SECTIONS 

A. Section 01010-Suminary of Work 

B. Section 01050-Field Engineering 

C. Section 02209 - Excavation/Handling/Placement 

D. Section 01300-Submittals 

E. Section 02210-Earthwork 

F. Section 02751 - Cap Drainage Layer 

G. Section 02755 - Cap Barrier Layer 

H. Section 02936 - Site Restoration 
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1.3 DEFINITIONS 

The following definitions pertain to requirements of this Section. 

A. Quality Assurance (QA): 

Quality Asstuance is a planned and systematic pattern of activities (for example, 
approved surveillance and audit requirements) designed to assure and document 
that the Quality Control (QC) of items or procedures are being performed in 
accordance vsith flie approved remedial design and that the product of the 
constiuction will perform satisfactory in service and will meet the higjiest quality 
standards. This Sectibn also provides a methodology for resolving problems 
which may occur during construction. The Construction Quality Assurance Plan 
(CQAP) outlines the procedures and requirements for QA. 

B. Quality Control (QC): 

Quality Control is defined as those actions taken by manufactufers, fabricators, 
installers and contractors that provide a means (for example, through, examining, 
witnessing, inspecting, checking and testing of in-process or completed work) to 
measme performance and to demonstrate that die characteristics of an item or 
service meet the confractual and regulatory requirements, as well as to document 
the results. Specific QC procedures and requurements are outlined in these 
Specifications. The Contractor performs Quality Control' 

1.4 SUBMITTALS 

A. The Contractor shall subinit the names and qualifications of the personnel 
retted by the Contractor to conduct Quality Control activities. At a mimmum 
this is expected to include geotechnical engmeering testing services (i.e. 
compaction testing) and geomeinbrane installation qtMity cOntrOl. If the 
geomembrane installation QC is conducted by the liner installer, the qualification 
of the installers QC representative shall be submitted with the liner installer 
coinpany's qualifications. 

L5 SITE QUALITY CONTROL 

A. The Contractor shall identify an individual within its organization at the Site of the 
Work, who shall be responsible for overall management of Quality Control. 
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B. Material arriving at the site shall be inspected and documented to conform to the 
Contract requirements. Nonconforming wd damaged material shall be segregated 
and removed from the site. 

C. The Contractor shall protect all materials and equipment from rust, corrosion and 
simile damage. 

D. The Contractor shall, as soon as the niaterial arrives at site (but before beginning 
installation), provide to RMC the original bill of lading and required certifications 
stating that the material complies with the requirements of the Contract 
Documents. 

E. The Contractor shall perform necessary and specified tests as received arid shall 
document the results. The Contractor shall replace material that fails the tests. 

F. Remove and replace new or existing material that is damaged in storage or in the 
performance of Work unless specifically accepted in writing by QA 
Representative. 

G. No Work shall be performed at the Site if the Contractor's Superintendent, or his 
designee, is riot present at the site. 

PART 2: PRODUCTS 

Not Used. 

PARTS: EXECUTION 

3.1 DATA MANAGEMENT AND DOCUMENTATION 

A. General 

The Contractor will be responsible for documenting that the quality control 
requirements of this project have been addressed and satisfied. The Contractor 
will be responsible for ensuring diat the quality control documentation is 
complete and accurate with adequate documentation. 

The Contractor's QC reporting will include descriptive remarks, data sheets, and 
logs to verify that the moriitoring activities have been carried out in accordance 
with the Specifications and Construction Quality Control Plan. Performance 
stEuidards established for tiie project will need to be demonstrated. The 
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Contractor will also maintain at the job site a complete file of plans and 
specifications, the Contractor HASP, the Contractor's checklists, test procedures, 
daily logs, and other pertinent materials that will be used to document 
conformance with the approved design drawings and specifications for this 
project. 

The Contractor will nreiiare progress logs and test data sheets daily, as 
appropriate and provide such information as attachments to :the Daily Field 
Reports. At a minimum, these reports will include the following infoimation: 

Data on weather conditions; 
Equpment and personnel in each work area, including subcontractors; 
Descriptions and specific locations of areas, or units, or work being 
completed, tested and/or observed and documented; 
Locations where any tests and samples were taken; and a siunmary of tests 
results; 
Calibrations or recalibrations of test equipment, and actions taken as a 
result of recalibration; 
Delivery schedule of relevant Construction materials received, including 

• Decisions made regarding acceptance of units of wOrk, and/or corrective 
actions to be taken in instances of substandard quality ; and, 

• Signature. 

The QA Representative will be made aware of any significant recruring non­
conformance. The QA Representative will work with the Contractor to determine 
the cause of the non-confoitnance and reconunend appropriate changes, such as 
revisions to procedures or specifications. 

B. Design and/or Specification Changes 

Design and/or specification changes may be reqtiired during construction. In such 
cases, the Contractor Vrill notify RMC, who will coordinate with the Engineer 
regarding the nature of and reasons for the required change. Design and/or 
Specification changes will be made only with the written agreement of RMC 
(following review and consultation with all appropriate parties such aS the 
Engineer, USEPA and IDEM), and, if necessary, will t^e the form of an 
addendum to the Corrective Measures Design. 
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e. Contractor's Final-QC Report 

At the completion of tiie Work, the Contraetor's Project Manager will submit to 
KMC a final QC report. This report will include; 

• A certification that the Work has been performed in compliance with the 
Corrective Measures Design 

• Physical sampling aiid testing have been conducted at the appropriate 
frequencies; 

• Observation logs and testing data sheets including the Coiitractor's sample 
location plans; and 

• As-Built drawings (See Section 01050). 

END OF SECTION 
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SECTION 01500 

CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS 

PART 1: GENERAL 

1.1 DESCRIPTION 

A. Work included: 

The Contractor shall provide temporary facilities and controls needed for the 
performance of its Work including, but not necessarily limited to: 

1. Temporary utilities such as water, electricity, and telephone; 

2. Field office for the Contractor's personnel; 

3. Sanitary facilities; 

4. Enclosures such as tarpaulins, banicades and canopies; 

5. First-aid facilities; 

6. Temporary fencing and other safety devices for pedestrian and vehicular 
traffic as well as isolating the construction area; 

7. Entry Control limiting access to authorized construction persoimel; 

8. Dust and Pollution Control and Monitoring Equipment; 

9. Erosion and Sediment Control; 

10. Water Control; 

11. Health and Safety measures as required by the Contractors approved 
Health and Safety Plan; 

12. Creation and maintenance of access roads. 
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1.2 RELATED SECTIONS 

A. Section 01010-Sumiiiaiy of Work 

B. Section 01300 - Submittals 

C. Section 01351- Health and Safety Plan Requirements 

D. . Division 2 of these Specifications 

1.3 SUBMITTALS 

A. The Contractor shall provide a plan showing the proposed layout for the 
temporary facilities for review and approval by RMC prior to start of 
mobilization. 

1.4 PRODUCT HANDLING 

The Contractor shall maintain and protect all temporary facilities and controls m proper 
and safe condition throughout progress of the Work. 

1.5 TEMPORARY UTILITIES AND SERVICES 

A. Water: Water lines are in place and operable up to the fire hydrant situated near 
pump house #4^ although service has been discontinued. In order to perform the 
Work of the Contract, the Contractor shall be responsible for restoration of water 
service to the site prior to commencement of remedial activities and shall be 
responsible for discontinuation of water service following successful completion 
of remedial activities. The Contractor shall absorb all costs associated with water 
service restoration and cancelation, and the costs of the water usage during apy 
phase of the Wrak of the Contract 

The Contractor shall also provide, maintain, and pay for potable water (e.g., 
bottled vvater) for each of the Contractor supplied pffice trailers and for all Work 
personnel. 

B. Sanita^ Facilities: 

1. The Contractor shall provide, and pay for all portable sanitary 
accommodations for all Contractor personnel on the project, including 
RMC representatives, and regidatory agencies. Facilities shall be located 
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in areas convenient to personnel and approved by RMC.: The Conihactor 
is to provide at least one portable sanitary unit per trailer and one unit shall 
be provided for every fifteen (15) employees-of the Contractor. The units 
shall be cleaned and maintained by the Contractor in a sanitary condition 
and at a minimum firequency of twice per week. 

C. Temporary Power and Lighting: 

1. The Contractor shall provide all temporary electricity necessary to 
complete the Work as detailed in the Specifications and on the design 
drawings. The Contractor may coimect to local electrical sources or may 
provide on-site generators; however, the temporary electrical supply 
method must be approved by RMC and must also meet federal, state, and 
local regulations. The Contractor's electrical service shall not be subject 
to 

2. The Contractor shall provide temporary lighting for the support (i.e., 
trailers), access, parking, and active work areas. The provision of lighting 
in the active work areas does not necessarily permit- the Contractor to work 
after sunset without the prior written approval Of RMC and the Engineer. 

3. The Contractor shall pay all costs associated with the utility tie-ins, 
physical plant, maintenance of system throughout construction, power 
usage during the work, removal of same at project completion and any 
other items necessary in providing temporary power and lightv The 
temporary power and lighting system shall at all times conform with the 
applicable codes and regulations of OSHA, NEMA, UL, and the local 
municipality. 

D. Telephones: 

1. The Contractor shall make necessary arrangements and pay costs for 
installation, maintenance and operation Of direct line (non pay type) 
telephone services in the Contractor's field office at the site. Telephone 
service in main office trailer shall be smtable for conferencing during 
weekly progress calls. 
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1.^ ACCESS, STORAGE AND PARKING AREAS 

A. The Contractor shall establish a construction Compound. The Contractor sh^l 
submit to RMC a plan layout of the Compound for RMC approval prior to 
mobilization. 

B. The Conductor shall coordinate the provision of utility services for all trailers and 
be responsible for all installation charges, removal costs at Project completion, 
and any periodic or other charges incidental to the provision of those utility 
services. 

C. Contractor shall provide lighting for the Contractor compound areas. 

D. Routes of ingress and egress within the Site shall be clearly marked and protected 
by the Contractor: as required by the Section 02100, Temporary roads to the 
coiistruGtion areas shall be constructed and maintained by the Contractor. These 
roads may be extended and relocated as Work progresses, as long as traffic flow 
is unimpeded, The Contractor shall maintain both access and temporary 
construction roads in adequate condition such that vehicular and pedespian trafhc 
can safely and easily negotiate the roads. Conditions which shprdd be corrected 
by the ConPactor shall include, but are not be limited to, excessive ponding y/ater, 
excessive dust generation, potholes, or excessive mud, snow, or debris. All 
accessi 

E. Upon final acceptance of Ae Work, the Contractor shall clean up the work areas 
and leave them in a neat and orderly condition. The Contractor shall dismantle 
and remove all temporary fencing and barricades and other temporary items 
installed, unless otherwise dirjected by RMC. Repair damaged areas to their 
original condition. 

1.7 FIELD OFFICES AND SHEDS 

A. Contractor's Field Office: 

Furnish and maintain a field office with a telephone at the site during the entire 
period of construction. Keep readily accessible at the field office copies of both 
the Contract Documents and the latest approved shop arid working drawings. 
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B. RMC's Field Offices 

The Contractor shall provide at least 100 sf of field office space for-use by RMC's 
on-site representatives. Such space may be located in die same trailer as the 
Contractor's field office but must include a lockable door, desk surface with at 
least one 2-drawer file cabinet and two chairs. 

1.8 ENCLOSURES AND TEMPORARY FENCING 

A. The Contractor shall provide all storage necessary for materials and equipment 
associated with the Work, as specified in individual specification sections and as 
recommended by the respective manufacturers. Protection for materials, 
equipment, and completed Work shall be provided by the Contractor in addition 
to any specif protection where specified in individual specification sections. 

1.9 TEMPORARY SIGNAGE (CONSTRUCTION) 

A. The Contractor shall provide, maintain, and pay for all barricades, temporary 
fencing, railings, warning lighting, signage and Other similar items necessary to 
protect all areas required and to comply with OSHA guidelines for safe working 
environments for both site personnel and onlookers and to prevent unauthorized 
entry onto the Site or work zones. 

1.10 PROTECTION OF NEW AND EXISITNG IMPROVEMENTS 

A. The Contractor shall protect all areas on and off the Site that may be d^aged by 
its activities. This shall include, but not be limited to, streets, roads, monitoring 
wells. Site entrances, existing fence and gates, railroad right-of-ways, existing 
drainage features, adjacent properties, previous site improvements, sidewalks, 
utilities, trees, plants, lawns or other maintained ^as. The Contractor sh^l ^so 
protect all off-site and clean on-site areas from cross-contamination by vehicular 
tracking, erosion, or any other mechanism, manmade or natural. Any areas or 
items that are impacted by the Contractor's activities shall be repaired or replaced 
at the Contractor's expense. 

B. Temporary and removable protection shall also be provided, as necessary; The 
Contractor shall conti-ol activity in tiie immediate work area to prevent damage or 
contamination. Traffic should be prohibited from completed or protected areas. 
Any damage to materials, equipment or coinpleted Work shall be repaired or 
replaced at the Contractor's expense. The Contractor shall delineate work zones 

gTStflEHaBOH CMtlREPOWT WIWM. oenoN lo-irapccMEcmoNmno.Doc 01500-5 



Final CM Design 
Refined Metals Corporation 

Beech Grove, Indiana 
October 6,2010 

using temporary orange snow fence and posts with warning signs as approved by 
RMC and the Engineer. 

1.11 POLLUTION AND DUST CONTROL 

A. The Contractor shall- supply all expertise, labor, equipment, and materials 
necessary to control the spread of contamination and to control the generation of 
excessive noise, dust or odor emissions. Dust control shall be conducted in order 
to maintain all work areas free from dust which would contribute to adr pollution. 
Approved temporary methods of duSt control consisting of sprinkling, water 
treatment, or similar methods Vdll be permitted. Sprinkling, Where Used, must be 
repeated at such intervals as to keep all parts of the disturbed area at least damp at 
all times. Dust control shall be performed as the work proceeds and whenever a 
diist nuisance or hazard occurs, 

B. The Contractor shall provide and maintain decontamination Statioils for the proper 
decontamination of all equipment, personnel, and materials leaving a 
contaminated work zone. This includes, but is not liniited to, all pumps, power 
washers, storage tanks and Contaminant Reduction Zone. 

C. The Contractor shall provide all necessary expertise, supervision, labor, materials, 
and equipment, and shall perform all work activities in such a manner as to 
minimize the amount Of nOise, dust, or odor generated from the Site. The 
Contractor shall also ensure that the levels of noise, dust, and odor and mediods of 
mitigating them are in accordance with federal, state and local regulations. 

1.12 EROSION AND SEDIMENT CONTROL 

A. The Contractor shall provide Erosion and Sediment controls as reqiiired by the 
Corrective Measures Design to protect the Site from erosion and to prevent 
contaminated particles from exiting Ae Site. 

1.13 WATER CONTROL 

A. The Contractor Shall provide water control throughout the duration of the 
Contract in accordance with the Water Management During Construction Section 
02715. 
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1.14 SECURITY 

A. The Contractor shall be responsible for maintaining existing security fencing and 
gates for adequate protection of and restriction of access to all areas of the site, 
including support zones and active/inactive work areas, by imauthorized-persons 
or vehicles throughout the Work. Secrnity fence maintenance shall protect the 
Work and existing facilities from xmauthorized entry, vandalism, or theft. 

B. The Contractor shall be solely responsible for security of its equipment and work. 
RMC currently maintains a part-time security service consisting of one to three 
site visits by an unarmed guard betweeri dUsk and dawn. RMC does not maintain 
responsibility for protection of Contractor equipment, materials, or completed 
work. 

i;i5 PROGRESS CLEANING 

A. The Contractor shall incorporate a cleaning program for the support facility and 
work areas of the Site on a periodic basis. The cleaning inethods and frequency 
shall be adequate to maintain all areas of the Site, including maintaining the 
interior of trailers free of waste materials, debris, and rubbish, and generally Safe, 
clean, organized and workable. Upon final acceptence of the Work, the 
Contractor shall clean up the work area and leave it in a neat and orderly 
condition. 

B. The Contractor shall provide trash service involving at least one eight (8) cubic 
yard dumpster to be emptied once a week. The Contractor may need to provide 
more extensive trash collection measures during peak periods of construction so 
that the diunpster is not overfiowing at any point in fime^ 

1.16 FIRE PREVENTION CONTROL 

A. The Contractor shall take all precautions necessary to prevent fires and 
explosions. All open flame, welding, and heating operations shall be perfbimed 
in accordance with OSHA standards. The Contractor shall provide and fnaintain 
dry chemical type fire extinguishers in the immediate vicmity of any flame or 
spark producing operations and also in each of the office trailers. All flammable 
liquids shall be stored in accordance with OSHA standards. Gasoline shall be 
transported and stored in OSHA approved containers only. 
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PART 2: PRODUCTS 

Not Used. 

PART 3: EXECUTION 

Not Used. 

END OF SECTION 
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SECTION 02100 

SITE PREPARATION 

PARTli- GENERAL 

1.1 DESCRIPTION OF WORK 

At the initiation of the Work, the Contractor will perform a variety of tasks that are necessary to 
prepare the proposed work areas, control access and traffic pattems, provide storm water 
management and erosion control, and prevent cross-contamination. Site preparation activities 
will include establishment of the vmpus zones, security fence, utility location and abandonment, 
clearing and grubbing, installation of erosion control measures, implementation of dlist control 
measures and air monitoiing, mobilization and activation of temporary water treatment 
equipment and stake-out of proposed work areas. 

1.2 RELATED SECTIONS 

A. Section 01010 - Siraunary of Work 

B. Section 01050 - Field Engineering 

C. Section 01351 - Health and Safety Plan Requirements 

D. Section 01500-Construction Facilities and Temporary Controls 

E. Sectibn 02110 -Site Clearing and Grubbing 

F. Section 02115 - Erosion and Sediment Control Measures 

G. Section 02209 - Excavation/Handling/Placement 

H. Section 02715-Water Management During Construction 

I. Section 02936 - Restoration 

J. Section 02999 - Dust Control and Air Monitoring 
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13 QUALITY ASSURANCE 

The QA Representative shall field check stake-out and grade controls established by the 
Contractor's Surveyor for the priaposed soil removal limits and evaluate the adequacy of erosion 
Control measures prior to beginning excavation activities. QA Representative sli^l dso confirm 
that the-iheasures required as part of this Section are fully installed and functional prior to 
initiation Of work. Site preparation activities may be sequenced based on the Contractor's nieans 
and methods, provided necessaiy measures are fully operational as determined by the QA 
Representative. All products must meet specific parameters contained m tiiese Specifications:. If 
deemed necessary by the USEPA, IDEM, or RMC, additional measures (such as erosion and 
sediment control, construction safety fences, drainage control measures, etc.) Will be added, 
and/pr niaterials not meeting the. requirements of the Specifications will be removed by the 
Contractor. 

1.4 SUBMITTALS 

A. Prior to initiating any on-site activities, the Contractor shall have received final 
acceptance of the Contractor's Health and Safety Plan (Section 01351) by the 
USEPA, IDEM and RMC. 

B. Contractor shall have received written approval of foe submittals required for site 
preparation activities (including erosion and sediment control products Section 
02115) and all subcontractors. RMC Will not be responsible for delays or costs 
associated with foe Contractor's failure to make required submittals or provide 
acceptable materials and qualified subcontractors. 

C. If the Contractor chooses to establish temporary facilities and/or controls differing 
from those presented on Sheet 4 of foe design dravfoigs, he shall present foe 
alternate layout on a markup of Sheet 4 for approval by RMC prior to 
commencing mobilization All field offices, equipment and employee parking, 
material storage and sanitary facilities must be located on foe RMC property 
unless explicit written authorization is obtained by foe Contractor from foe 
property owner and the Contractor can demonstrate to RMC, USEPA and IDEM 
that location of such facilities at foe proposed alternate location will not. cause 
adverse environmental impacts or potential health and safety hazard. The only 
temporary facilities that are anticipated to be situated on non-RMC property are 
erosion control and safety measures, pumps and piping for transferring storm 
water to foe temporary treatment system on foe RMC property, and temporary 
loading and decontanuhatipn stations. • ••• • 
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FART 2; PRODUCTS 

2.1 CONSTRUCTION SAFETY FENCE 

A. Temporary Construction Safety Fence - Construction safety fence sMl be 48-
inches high, orange plastic s^ety fence. Contractor may re-use construction 
safety fence for the project provided the fence maintains its original strength and 
durability. 

B. Metal T-Poste - Posts utilized for temporary construction safety fence shall be 
metal T-posts having a minimum len^ of 60-inches. If reinforcing steel or 
similar steel rods are utilized as fence posts the Contractor shall provide and 
maintain protective caps on all such postv T-posts do not require protective caps. 

2.2 CONTAMINANT REDUCTION ZONES 

A. CRZ Coarse Aggregate 

Coarse aggregate used for the vehicular Contaminant Reduction Zones (CRZ) 
shall be clean hard durable stone matching AASHTO No. 1 size requirements. 
The stpne shall be of such quali^ that it will not disintegrate on exposure to water 
or weathering. 

B. CRZ Filter Fabric 

The Vehicular CRZ shall be underlaiu by a non-woven geotextile filter fabric 
material possessing a minimxun grab strength of 200 lbs/in and minimum 
puncture strengdi of 90 lbs. 

2.3 EROSION AND SEDIMENT CONTROL 

A. Erosion and Sediment Control measures shall meet the requireitients established 
in Section 02115 of the Specifications. 

2.4 SITE SECURITY FENCE 

A. Permanent Site Security Fence shall meet the requirements established in Section 
02831 of the Specifications. 
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PART 3: EXECUTION 

3.1 FAMILIARIZATION 

A. The Contractor's superintendent will participate in a site walk with die QA 
Representative prior to the coinmencement of site preparation activities. 
Representatives from the USEPA and IDEM will also be iiivited to participate in 
the site walk. The site walk will be intended to familiarize the superintendent 
with beginning Gonditions and RMC's expectations for the project. During the 
site walk, site conditions will be reviewed relative to the Contractor's proposed 
employee parking areas, support zones, material and equipment staging areas, 
exclusion zones, and vehicle and personnel decontamination stations. Minor 
modifications in the location or configuration may be made based on the 
conditions observed as agreed to by RMC. 

3.2 ESTABLISHMENT OF DESIGNATED ZONES 

A. Support Zone (SZ) - The Contractor shall establish a Support Zone for staging of 
construction equipment, and materials and products brought to the site. The SZ 
must be located outside of the Exclusion ^ne and Contaminant Reduction Zone. 
The support zone shall be adequately sized to facilitate staging of equipment and 
to take delivery of materials^ The support zone shall be situated on-site such that 
tr^c routes and excavation areas are not impeded. Any fuel storage shall be 
located Within the support zone and the Contractor shall implement proper spill 
contaLinment. 

B. Contaminant Reduction Zones - The Contractor shall provide Contaminant 
Reduction Zones (CRZ) at designated locations where the equipment and 
personnel will be transitioning from the exclusion zones to the Support zones. 
The CRZs will provide facilities for Workers to dOn and remove work boots and 
pads for removing potentially contaminated soil from tiie wheels/tracks and 
frames of Vehicles. The Contractor's Site Health and Safety Plan will provide 
specific information regarding the specific configuration and facilities to be 
provided. Sheet 4 shows one primary CRZ location (near the former battery 
breaker) and one short term CRZ location for use during cleanout aiid closure of 
the lagoon. These locations have been selected to remaiii uSable for as long as 
possible based on the assumed sequence of construction. The locations of the 
CRZ may shift during the course of the work depending on tiie means and 
methods to be employed by the selected Contractor. Alternate locations mUst be 
pre-approved by the Engineer. Additionally, as detailed in Section 02209, work 
along the driveway, Soutii Arlington Avenue and the railroad ri^t-of-wayS is 
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expected to proceed rapidly and is expected to be performed using techniques for 
excavation and vehicular loading that will not require entry into the work zone 
except by the excavator bucket and workers. Therefore, only temporary CRZ 
facilities will be required for personnel and hand equipment> 

C. Excltision Zone - Prior to the start of intrusive construction activitieSj the 
Contractor will clearly mark the limits of proposed remediation, as presented on 
sheet 4 of the Design Drawings, unless otherwise approved by the Engineef to 
acconunodate the Contractor's proposed means and methods. Personnel and 
equipment entering and exiting &e Exclusion Zone (EZ) will be required to pass 
tlnough the CRZ. The Contractor shall reduce the area of the exclusion zone as 
work progresses to-protect remediated areas fifom possible recontamination. The 
work within the ri^trof-way along Arlington Avenue will be protected on one 
side by tiie existing fence along the RMC property line and on the opposite side 
by the traffic control devices required as part of ^e highway occupancy permit. 
COfistnietion safety fence shall fimction as a temporary EZ fence to protect open 
excavation areas during non-working hours. 

3.3 UTILITY LOCATION AND ABANDONMENT 

A. The Contractor is responsible for the identification and protection of utilities at 
the site and all off-site work zones. The Contractor is required to perform 
notifications utilizing the Indiana Oiie-Call for location of public utilities and to 
engage a private utility locator to clear excavation areas for Utilities. Known 
utilities include water and natural gas that etiterS the site from South Arlington 
Avenue; water service that enters the site from Big Four Road; sanitary sewer 
service enterihg the site firom South Arlington Avenue; wateri, gas and 
telecommunications (including fiber optic cable) in the right-of-way of South 
Arlington Avenue; fiber optic cables in the railroad right of ways, natural gas 
lines fi:om Big Four Road to Citizens Gas; and Overhead power and 
communications lines. 

B. Electrical service will be required to maintaia operation of the storm water pump 
houses until completion of remediation and regrading of the site to provide 
drainage as described in Section 02715 at which time the pump houses will be 
demolished. The Contractor will be responsible for disconnecting poWer between 
the pump houses and the Indiana Power and Light (IPL) poles. If power is 
disconnected before use; Of the pump houses is completed, the Contractor shall 

. provide temporary power connection until the pump hoiises are no longer 
required. 
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G. The sahitiEiry sewer enters from South Arlington Aveniie at the northeast comer of 
the property. Foliowing cessation of plant operations, the sanitary sewer has be^ 
used exclusively for discharge of storm water to the POTW, KMC plans to 
submit a Speciai| Discharge Application to the City of Indianapolis tp allow 
discharge of treated decontaniination water and water from active work zonesj 
during Gorrectiye Measures and Closure activiliesy Therefore, the Sanitary sewer 
must be protected until completion of remedial activities or temporarily re-^piped 
to maifitaiin HisrhargiR. -

D. The Design Dialings indicate several groundwater monitoring wells and a former 
Production Well ;that must be abandoned. Abandonment will be completed by 

3.4 CLEARING AND GRUBBING 

A. Clearing and gmbbing is required to accommodate the proposed containment cell 
and allow access for remediation. Clearing and grabbing may npt cprnmenee 
until the site preparation activities prptecthig or servicing the area tp be cleared 
are installed. Clearing and grubbing requirements are prpvided in Section 02110. 

3.5 PROJECT STAKE-OUT 

A. The Contractor's; surv^pr shall field Ipcate the proposed limits of soil and 
sediment removal and the contoinment Cell utiliinng the horizontal controls 
identified on the Design Drawings. For control piflppses the Contractor's 
surv^or Ml estoblish a reproducible reference grid (and/Or crOss-sections) in the 
excavation areas; and containment cell to document starting ground surface 
elevations. 

B: Proposed excavation d^ths are presented on Sheets ;6, 7 and 8 of the Design 
Drawings. Actual excavation depth will be measured relative to starting ground 
surfece utilizing the reference grid established by the Continctor's survey. The 
Contractor may p^orm his own measurements of excavation depflis utilizing the 
grid and cross-se^ons established by Ms Professipnal Surveyor utilizing Survey 
eqmpnient and techniques aipproved by the QA Representative. HOweVer, the 
Continctor is responsible for toe accuracy of such meastfrements. The Contractor 
will not be compensated for over-excavation pot pre-approved by RMC. The 
Contractor will also be responsible for costs associated with off-site (tispQsal of 
such over-^excavated material if it can not be acconunodated in the Containment 

• • Cell. •• •••• 
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3.6 EROSION AND SEDIMENT CONTROL 

A> Contractor shall install erosion and sediment control measures (silt fence and 
stabilized Construction entrances) as required by Section 02115 of the 
Specifications and as directed by RMC during the course of the work. When field 
conditions prohibit the installation-of erosion and sediment control devices (such 
as for the conflict with a utility), erosion and sediment control shall be achieved 
through sequencing and excavation management 

3.7 TRAFFIC PATTERNS 

A. The Contractor is required to implement a sequence for construction and traffic 
pattems for construction equipment that protects site workers and public and 
prevents cross-contamination. Routes within the support zones shall be confined 
to existing surfaces to the extent possible and delineated duting site preparation 
activities using cones, barriers, and/or markings. Routes ^thin the exclusion 
zone shall be established to avoid tracking across areas of completed remediation, 
prevent rutting and the generation of dust. 

B. The contractor Shall install an access ramp mto the containment cell suitable for 
die construction equipment being utilized. This is expected to include a 
combination of geotextile fabric and crushed aggregate or recycled concrete as 
descnbed for construction entrances in Section 02115. The temporary access 
ramp shall be maintained during the period of containment cell filling. At the end 
of filling, the access ramp sh^l be removed-

3.8 CONTAMINANT REDUCTION ZONES 

A. Contaminant Reduction Zones (CRZs) for vehicles exiting the the exclusion zone 
shall be established at the locations shown on Sheet 4 and at other locations as 
approved by RMC, USEPA and IDEM. CRZs shall be appropriately sized to 
accoimnodate the size and weight of construction equipment proposed for use by 
the Contractor but no less than 14 feet wide by 40 feet long. 

B. The CRZ shall be constructed in accordance with the detail provided on Sheet 12 
of the design drawings. If the CRZ is constructed on an impervious surface, the 
contractor shall provide measures to collect decontamination water for transfer to 
and processing through the temporary treatment system or direct the water into 
incomplete remediation areas where it will be allowed to infiltrate. On pervious 
surfaces the water will be allowed to infiltrate. The proposed geotextile fabric 
will filter the Water to remove soil and sediment washed into the stone. 
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C. The Contractor will be required to maintain and operate the CRZ throughout the 
period of use. Operation will include driving vehicles from the exclusion zone 
onto the CRZ and cleaning the equipment, including the wheels and under 
carriage, using hand tools and pressures washers, or odier techniques as approved 
by the QA Representativei Depending on the Contractor's proposed sequence of 
work, the CRZ may be moved/relocated as approved by the QA Representative. 
If the CRZ becomes clogged or is otherwise incapable of hanging water created 
during decontamination activities or precipitation the Contractor will be required 
to clean Out the clogged stone and or fabric and replace with clean material. 
Rernoved materials Will be disposed in the Containment cell. 

3.9 TEMPOiRARY CONSTRUCTION SAFETY FENCE 

A. Ternporary construction safety fence will be placed along the limits of the work 
zone during non-working hours in those areas outside the site security fence to 
provide a high wsibility deinarcation between the work zones and surrounding 
areas, and prevent access by die general public. The alignment of the temporary 
construction safety fence will be established in the field but shall be situated 
outside the remediation areas. 

B. Construction safety fence shall be supported using Tr-posts at a maximum spacing 
of 10-feet on^center. T-posts Shall be driven into die ground a minimum depth of 
12-inches. Safety fence fabric will be fastened to the T-posts using plastic zip 
ties. Zip ties shall loop through holes in the T-posts, At least 4 zip ties shall be 
used on each post. The completed fence shall be secure and sufficientiy tight to 
prevent sagging, 

3.10 SECURITY FENCE 

A. The Contractor is required to extend the security fence along the northern 
property boundaiy as part of site preparation activities except to the extent 
necessary to provide access to drainage ditches along railroad tracks for the 
purpose of .remediation> Sections not completed as part of site preparation will be 
completed as soon as possible following completion of off-site remediation 
activities. See Section 02831 for additional requirements. 
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PART 4: MEASUREMENT AND PAYMENT 

4.1 MEASUREMENT 

Work ineluded in this section shall be performed on. a lump sum basis and shall, therefore, not be 
measured. Erosion and sediment control, clearing and grubbing and security fence work will be 
measured and paid in accordance with the provisions of their relevant Specification Sections 

4.2 PAYMENT 

PAY ITEM PAY UNIT PRICE 
Site Preparation Lump Sum 

END OF SECTION 
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SECTION 02110 

SITE CLEARING AND GRUBBING 

PART 1: GENERAL 

1.1 DESCRIPTION 

A. The majority of the area proposed for remediation is clear of trees and excessive 
brush and it is the intent of RMC to preserve and protect mature healthy trees. 
Where clearing of trees or brush is necessary, it shall be performed in accordance 
with the procedures described herein and as requested by the QA Representative 
in the field. 

1.2 RELATED SECTIONS 

A. Section 02100 - Site Preparation 

B. Section 02115-Erosionand Sediment Contrbl 

C. S«:tion 02209 - Excavation/Handling/Placement 

D. Section 02210 - Earthwork 

E. Section 02936 - Site Restoration 

F. Section 02999 - Dust Control and Air Monitoring 

PART 2: PRODUCTS 

Not Used. 

PART 3; EXECUTION 

3.1 GENERAL 

A. Erosion and sediment controls shall be implemented prior to site clearing and 
grubbing as shown Oh Sheet 4 md required by Section 02115. 

B. The Contractor shall collect miscellaneous trash and debris from siuface of the 
Site for ofT-site disposal as general refuse (miscellaneous concrete and masonry 
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rubble may remain on-site for processing with concrete nibble Created during 
demolition of remnant structures and removal of former concrete floors and 
foundations). This includes trash and debris in the viciiiity of the proposed 
contaiiunent cell. 

C. The Contractor's superintendent and QA Representative shall review conditions 
within those areas proposed for remediation and/or construction of the 
containment cell, storm water management and storm drainage features and 
alignment of proposed security fence. At that tirne, trees greater tiian 6-inches in 
diameter (18-inches circumference) as measmed at chest height, proposed for 
removal shall be clearly marked wi& high visibility pairit Trees to remain and be 
protected Will be flagged usiiig colored tape agr^ tipon by the Superintendent 
and protected using construction safety fence. 

D. The Contractor shall protect benchmarks, monuments, line and grade stakes, other 
reference points, utility lines or poles, fences, and existing pavement against 
damage from equipment, vehicular' and pedestrian traffic, or clearing activities. 

E. The Contractor Will coordinate marking of trees not plarmed for clearing with QA 
Representative prior to the start of Clearing. 

3.2 IMPLEMENTATION 

A. Grubbing shall be sequenced to minimize the amount of tirne betWieen disturbance 
of the ground surface and remediation. 

B. Clearing shall consist of the removal and hmdling of standing ixees mid snags,, 
stumps, boulders, brush, downed timber, logs and other growth, and other Objects 
on and above the ground surface. 

C. Cleared materials shall be promptly moved to a staging area and managed in 
accordance With sub-section 3.3 of this section. 

D. Cleared materials shall be managed to prevent the mixing of contarnmated soils 
with cleared materials. If mixing between contaminated soils and cleared 
materials does ocCin, they must be disposed of as Contaminated debris at the 
Contractor's expense. 

E. Contractor shall segregate ^bbed material generated from within the proposed 
removal limits from any niaterials generated outside the remediation limits and 
manage the material separately. 
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3.3 HANDLING OF CLEARED MATERIAL 

A> Cleared materials from within the limits of the proposed work fliat are not mixed 
with soils, shall be considered free of contaniination ("Clean Materials') and shall 
not be handled in a manner that the materials could be contaminated or come in 
contact with soil in areas to be excavated. 

B. Clean Materials shall be ground or chipped to a maximum size of three (3) inches 
and Stockpiled at a location outside the exclusion zone to await shipment off-site. 
Large diameter lumber may be staged whole and shipped off-site. 

C. Grubbed materials from within the limits of the remediation and cleared materials 
mixed with contaminated soils ("Co-Mingled Material") shall be ground or 
chipped and placed in a secure location that prevents run-on and run-off of 
precipitation to await characterization and off-site disposal (non^hazardous) or 
placement in Containment Cell (hazardous). 

D. Trash and ofrier debris shall be sent off-site for disposal as general refuse. 

E. Omsite burning of the cleared material is not permitted. 

PART 4: MEASUREMENT AND PAYMENT 

4.1 MEASUREMENT 

Woric included in this section shall be performed on a lump sum basis and shall, therefore, not be 
measured. 

4.2 PAYMENT 

Payment for clearing shall be based on the lump sum price indicated on the bid form. Off-site 
disposal of cleared debris shall be paid for on a cubic yard basis. 

PAY ITEM PAY UNIT PRICE 
Clearing and Grubbing Lump Sum 
Off-Site Disposal of Clean Material Cubic Yard 
Off-Site Disposal Non-Hazardous Co-Mingled Material Cubic Yard 

END OF SECTION 
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SECTION 02115 

EROSION AND SEDIMENT CONTROL MEASURES 

PART 1: GENERAL 

1.1 DESCRIPTION 

A. The Work covered by this section shall include furnishing, installing, and 
maintaining all temporal^ erosion and sediment control measures as required by 
the specifications and design drawings. This includes, but is not limited to, 
constructing and operating stabilized construction entrances; restricting site 
vehicular traffic to designated haul roads; performing watering or other means to 
prevent the generation of dust; and installing berms, diversions and/or silt fence 
between work areas. The Contractor shall, on a continuous basis, maintain and 
repair all existing erosion controls and any additional erosion controls throughout 
the Work. 

B. The quantity and type of erosion control measures shown on the design drawings 
shall be increased or decreased at the direction of the QA Representative to 
comply with applicable erosion and sedimentation control regiilatory 
requirements and the intent of the CMD and actual conditions encountered during 
the Work, 

1.2 RELATED SECTIONS 

A. Section 01351-Health and Safety Plan Requirements 

Section 02100-Site Preparation 

C. Section 02110-Site Clearing/Grubbing 

D. Section 02150-Demolition of Remnant Structures 

E. Section 02209 - Excavation/Handling/Placement 

F. Section 02210 - Earthwork 

G. Section 02936 - Site Restoration 

H. Section 02999 - Dust Conti'ol and Air Monitoring 
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1.3 SUBMITTALS 

A. Contractor shall submit manufacturer's information for the products proposed for 
silt fence fabric, geotextile fabric and temporary seed. Contractor shall also 
submit representative gradation information and the name, address and IDEM 
permit riumber of the quarry for the coarse aggregate proposed for use> 

L4 QUALITY ASSURANCE 

A. The QA Representetive shall review the Contactor's submittals to ensure that all 
materials are in accordance with the specification and the CMD. Any material 
foimd by QA Representative to be not in cohfofmance with these specifications 
will be rejected and the Coritractor shall remove all such materials from the Site at 
the Contractor's expense 

PART 2; PRODUCTS 

2.1 SILT FENCE 

A, Silt Fence Geotextile 

1. Silt fence geotextile shall be composed of strongs rot-proof syntiietic fibers 
formed into a non-woven fabric. The fabric shall contain stabiliizer and/or 
inhibitors to make the filaments resistant to deterioratiori resulting from 
exposure to sunlight of heat. The geotextile shall conform to the 
fequifements shown in Table 1. 

TABLE 1 
Physical Requirements'^ 

Property Test Method Self Supported Requirements 
Grab Tensile Strength Lbs;, ASTM D4632 :• 300 minimum ' 
Elongation at 50% minimum grab ASTMD4632 50 maximum 
tensile stren^ (45 lbs.) 
Permiitivitjr (sec') ASTMD4491 .01 minimum 
Apparent Opening Size (mm) (1 GO ASTMi:)475,l Oy 149 maximum 
sieve) 

1 Ultraviolet* Degradation ASTMD4355 Mihimum 70% strength retained 

NOTES: • • . . 
1. GroteiUile physical properties and a letter from the supplier certifyinjg 

diat its geotextile meets specification requirements sh^l be submitted 
to tee QA R^retentatiye. 
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2. Minimum - Use value-in. weaker principal direction. All nunierical 
values represent mininium average roll v^ue (Le-i test results firom any 
sampled roll in a lot shall meet or exceed the minimum values in the 
table). Lot sampled according.to ASTM1M3S4. 

3. Permittivity & AOS indirectly relate to filtration performance of silt 
fence fiibrics. Values presented reflect minimum criteria of products 
currently used. 

4. Strengdi retained after 500 hours of ultraviolet exposure when tested 
according to ASTM D435S. This method specifies tensile testing by 2-
bch strip (or ravelled strip) for both control and exposed samples;. 

B. Silt Fence Posts 

Posts shall be either steel or wood having a minimuin length of 18 inches pliis 
burial depth. Posts shall be of sufficient striength to resist damage during 
installation and to support applied loads. 

2.2 CONSTRUCTION ENTRANCES 

A. Coarse Aggregate 

Coarse aggregate used for the construction entrances shall be clean hard durable 
stone matching AASHTO No. 1 size/gradation requirements. The stone shall be 
of such quality that it will not disintegrate on exposure to water or weathering. 
The source of the aggregate shall be from a quarry operation permitted by Indiana 
Department of Environmental Management and acceptable for general 
construction vise. 

B. Filter Fabric 

Construction entrances shall be imderlain by a non-woven geotextile filter fabric 
material possessing a minimum grab strength of 200 lbs/in and minimum 
puncture strength of 90 lbs. 

2.3 TEMPORARY SEED 

If construction schedule prevents final seeding as described in Section 02936 or 
temporary seeding is deemed necessary for any other reason, such temporary seeding 
shall be performed using annual ryegrass (Lolium miritifloium). Seed shall be packaged 
for use during the year of constructibn activity. 
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PART3: EXECUTION 

3.1 FAMILIARIZATION 

Prior to implementing any erosion and sediment control measures, the Contractor shall become 
thoroughly &nuliar with me Site, the Site conditions, applicable local, state and federal standards 
for soil erosion and sediment control, and all portions of the work pertaining to and/Or related to 
this section. 

3.2 SILT FENCE INSTALLATION 

A. A trench six (6) inches wide and six (6) inches deep shall be excavated with 
equipment such as a trenching machine or motor grader; or, if equipment cannot 
be operated at that location, by hand^ 

B. Post installation shall sfert at the center of the low point (if applicable) with the 
remaining posts spaced a maximum of six (6) feet apart. Posts shall be installed 
with at least a minimum of eighteen (18) inches in the ground, When stake depths 
are less than eighteen (18) inches, but greater than twelve (12) inches, the post 
spacing shall be reduced to four (4) feet apart. When the pOSts can not be driven 
twelve (12) inches, the Contractor shall pre-drill the post location to facilitate 
installation to the target (12 to 18 inch depdi). 

C. Geotextile shall be securely attached to the post by wire, cord, staples, or other 
acceptable means as approved by the QA Representative. The Contractor shall 
overlap adj^ent geote^le sections as shown on Sheet 12. 

D. The trench shall be backfilled so that no stormwater and/or sediments can pass 
under the barrier. Backfill material shall be properly compacted to provide a 
stable anchor for the geotextile. 

E. At the time of installation, geotextile shall be rejected if it has defects, rips, holes, 
flaws, deterioration, or damage incurred during manufacture, trmisportation, 
storage, of installation or at anytime is deemed so by the QA Representative. 

3.3 CONSTRUCTION ENTRANCES 

A. Construction entrances, if required by the Contractor's sequence of construction 
shall he installed following soil remediation at locations to be proposed by the 
Contractor to support his proposed approach and sequence of work. The subgrade 
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shall be prepared by grading to smooth irregularities and remove vegetation or 
stumps (not addressed by clearing or soilremoval). 

B. The geotextile filter fabric shall be placed immediately after subgrade preparation 
with each section of fabric having a minimum overlap of 1 ft. 

C, Placement of the coarse aggregate shall immediately follow installation of the 
geotextile in a method to prevent damage to fabric. Entrances shall be sized to 
accommodate the Contractor's construction equipment, but shall have a minimum 
size equivalent to the CRZ (Sheet 12). The coarse aggregate shall have a 
minimum thickness of 12 inches. 

3.4 TEMPORARY VEGETATIVE COVER 

A. Any completed restoration areas not protected by stone shall receive a temporary 
vegetative cover if they will not be permanently seeded within twenty (20) 
calendar days fi-om completion of final grading. 

B. Annual ryegrass shall be applied by broadcast seedmg at a rate of 40 pounds per 
acre to establish the temporary vegetative cover. 

3.5 MAINTENANCE AND REMOVAL 

A. The Contractor shall maintain the integrity of silt fence, construction entrance and 
other erosion and sedimentation control measures as loiig as they are necessary to 

B. The Contractor shall inject all temporary facilities at least daily and report the 
results of the inspection m the daily quality control report. Any deficiencies shall 
be immediately corrected by the Contractor. 

C. In additioii, the Contractor and the QA Representative shall make a daily review 
of the location of silt fences in areas where construction activities have changed 
the natural contour and drainage nmoff to ensure that the silt fences are properly 

, located for effectiveness. Where deficiencies exist, additional silt fences shall be 
installed as requested by the QA Representative. Should the silt fence become 
datraged or otherwise ineffective while the barrier is still necessary, it shall be 
repaired promptly. Sediment deposits shall be removed when the deposit reaches 
approximately one-half of the height of the silt fence and placed in the 
containment cell. 
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D; The temporary erosion control measures shall remain in place until the QA 
Repres^tative requests that they be removed. Upon removal, the Contractor 
shall remove and dispose of any stone and excess silt accumulation$, dress the 
area to give a positive aesthetic appearance, and restore all bare areas with a 
vegetative cover in accordance with Section 02936. Materials protecting 
exclusion zone areas, including silt fence materials, which are removed, shall be 
disposed of in the containment cell. 

PART 4: MEASUREMENT AND PAYMENT 

4.1 MEASUREMENT 

Silt fence shall be measured in lineal feet installed. Sediment removal shall not be measured. 
Measurement of temporary seed is addressed in Specification 02936. Construction entrances 
shall be measured as units. Diist suppression will be considered incidental to other project 
activities and will not be measured. See Specification Section 02999 for additional information 
regarding dust control. The proposed access ramp into the Containment Cell will not be 
measured. 

4.2 • PAYMENT 

Silt fence shall be paid for per lineal foot Which shall include full compensation for the specified 
work. This payment shall be full compensation for furnishing all materials and erecting, 
maintaining and removing silt fence. 

Payment for construction entrances shall be per unit installed and shall include all stone, 
geotextile dnd other materials, labor and equipment required for installation. Payment for 
construction entrances and temporary access road shall be made in two payments, one after 
installation and the second after removal of the feature and restoration of the area. The proposed 
access ramp into the Containment Cell is «>nsidered incidental to the cost for excavation 
handling and placement of remediated soil and will, therefore, not be paid separately. 

The completed wqrk shall be paid in accordance with the following unit pnce Schedule. 

PAY ITEM PAY UNIT 
Unreinforced Silt Fence Lineal Foot 
Construction Entrance Each 

END OF SECTION 
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SECTION 02150 

DEMOLITION OF REMNANT STRUCTURES 

PART 1: GENERAL 

1.1 DESCRIPTION 

The work covCied by this seclioh shall inqlude the demolition of remnant structures and pavement 
and the segregation, cleaning, sizing and on-site reuse of concrete and masonry rubble, and omsite 
disposal or off-site recycling of ^1 other debris generated during the demolition process. The 
Gontraetor shall be responsible for furnishing all expertise, supervision, equipment, labor., materiEd 
and all other services required to complete the work specified herein. 

1.2 RELATED SECTIONS 

A. Section OlOlQ- Siimmaiy of Work 

B. Section 01Q50-Field En^eering 

C. Section 01351 r Health and Safety Plan Requirements 

Dw S;eGtion 01355-Waste Management and Disposal Plan Requirements 

E. Section 02100-Site Prepsiration 

Fw Section 02115- Erosion and Sediment Control Measures 

Gv Section 02209 - Excavation/Handling/Placement 

Hv Section 02715 -Water Management During Construction 

L Section 02936 - Site Restoration 

J. Section 02999 - Du$t Control and Air Monitoring 

13 REFERENCES 

40 CFR 263 - Standards Applicable to Transporters of Hazardous Waste 
40 CFR 268-LDRS - Stand^ds for Decontamination and Disposal of Debris Contaminated 

by Hazardous Wastes 
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1.4 SUBMITTALS 

Contractor shall submit bills of lading, manifests, weight tickets and certificates of disposal or 
recyclmg to the QA Representatiye for all materiials shipped firpin the site. 

Contractor shall submit results of all debris sample analyses (if required) at least 24-hours pripr to 
off-site disposal, if used. 

1.5 QUALITY ASSURANCE 

Contractor shall ensure that demoiitipn activities are performed, in accordance with the ConStructioh 
Quality Asstirance Plan (CQAP)> The QA Representatiye shall observe all sampling activities 
cOnduiEited by the Contractor. 

PART 2; PRODUCTS 

2.1 DEMOLITION EQUIPMENT 

the mariufapturer and shall be approved by the Owner and QA Representative. 

2.2 DUST SUPPRESSION MATERIALS 

Dust suppression materials shall be non-atoxic and biodegradabie and shall be apprpyed by RMC and 
QA Representative. 

PARTS: EXECUTION 

3.1 GENERAL 

All work shall be performed in an organized, cpntrplledi and safe manner. Stieh wprk shall npt 

Burning of demolition debris shall not be permitted. It is the responsibility of the Contractor to 
conduct woric in accordance with all locals state and federal regulations and to obtain all required 
permits prior to the start of demolition or demolition related activities. 

Metal debris identified on-site shall be recycled off-site to the extent practicable. Concrete rubble 
and masonry shall be segregated. Crushed, sampled and analyzed as specified in Section 02210. All 
other debris shall be transported to the Containment Cell, unless indicated by the QA RepieSentatiye 
that off-site disposal is required. The maximum size of debris to be placed in the containment cell 
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shall not exceed 12-mches in the longest dimension unless specifically approved by the QA 
Representative. 

3.2 STRUCTURES TO BE DEMOLISHED 

The following structures or portions thereof, decontaminated on all e^osed surfaces during the 2009 
facility decontamination and demolition project (except the lagoon), shall be demolished as part of 
the Work: 

• Lagoon; 
• Pump Houses 1 through 4 (including sumps); 
o Former Refining Area Pit; 
• Former Material Storage Building Loading Dock; 
• Renmant Equipment Pedestals; 
• Perimeter Wall; 
o Concrete and asphalt paving; 
• Concrete walls; 
• Building foimdations and footings; 
• Miscellaneous abandoned utilities; 
• Fencing; and, 
• Nomactive utility poles. 

be reduced to 4" - minus and stockpiled in 500 cy piles in a designated area for characterization 
sampling for possible reuse during site restoration. If characterization sampling demonstrates that the 
material meets the requirements established in Section 02210, the ma:terial shall be utilized for site 
restoration. If the material fails to meet the requirements established in Section 02210, the material 
will be placed in the containment cell. 

The Contractor shall ensure that the demolition activities do not damage or impact any surrounding 
completed work. The Contractor shall implement dust suppression methods during demolition to 
prevent the migration of fugitive dust particles from tiie Site. Dust control and air monitoring shall 
be conducted as required by Section 02999. 

3.3 PREPARATION 

Prior to any demolition activity, the Contractor shall perform the following activities: 

A. Install all erosion and secfiment control measures in accordance with Specification 
02115; 
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B. The Contractor shall remove and stockpile concrete and n^oniy rubble. All rubble 
shall be reduced in size using standard constructidn procedures to 4'* minus where 
applicable and stockpiled for characterization. Trash and debris shall be placed in 
the Containment Cell. 

C. 
been disconnected and abandoned per Specification 02100; 

D, The Contractor shall install all necessary high-visibility fencing, ribbons, or Other 
work area markiilgs such that unauthorized personnel do not enter the work area. 

3.4 DUST CONTROL 

The Contractor shall provide all expertise, supervision, labor, materials and equipment necessary to 
prevent the release of fugitive dust emissions that result from demolition activities, Visible airbome 
dust shall not be permitted. Contractor may use water, foam or other no-toxic and biodegradable 
dust suppression agents as approved by the QA Representative. The QA R^rresentative shall judge 
the effectiveness of dust control measures. 

3.5 DEBRIS DISPOSAL 

Metal debris shall be segregated from non-metal debris. Each shall be disposed of in accordance 
with the following requirements: 

A. Metal debris that can be readily cleaned to a clean surfece in accordance with 40 
CFR 268.45 shall be cleaned, sorted, sized for transportation and sort for scrap, if 
feasible. Copies of weight tickets and certificates of recycling shall be submitted to 
the QA Representative for project docrimentation. Off-site recycling frcilities shall 
be apinoved by the RMC. 

B. Non-metal debris that cannot be recycled shall be placed in the Containment Cell. 

Materials proposed for off-site disposal (if any) shall be approvedby the QA Representative prior to 
shipment. Unapproved loads shall not be Sent off-site. Copies of all bills-of-lading shall be 

disposal or recycling within two weels of shipment, RMC must Si^ all manifests. 
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3.6 CONCRETE AND ASPHALT REMOVAL 

Asphalt located within excavation areas shall be removed, sized to 12"-minus and placed widiin die 
Containment Cell. Concrete removal shall be performed to minimize crOss-contamihatiOn with 
vmderlying soils, separated for sizmg and characterization sampling pursuant to Section 0221d. 

3.7 SAMPLING AND ANALYSIS 

The Contractor is responsible for collection and analysis of all materials proposed for off-site 
disposal. 

PART 4; MEASUREMENT AND PAYMENT 

4.1 MEASUREMENT 

Demolition activities will not be measured. 

4.2 PAYMENT 

Demolition of the pump houses will be paid for on a structure by structure basis. Concrete and 
asphalt pavement, foundations and miscellaneous pedestals will each be paid for on a lump sum 
basis, Demolition of the former loading dock will be paid for on a lump sum basis. Concrete and 
asphalt demolition costs shall include sorting, si^g (i.e. Crushing) and segregating. Miscellaneous 
rubble and coiicrete not approved for use as fill shall be placed in the containment cell at no 
additional charge, 

PAY ITEM PAY UNIT 
Pumphouses Each 
Loading Dock Lump Sum 
Concrete and Asphalt Pavement Lump Sum 

of materials, recycling, sampling, analysis and handling. Demolition of miscellaneous utilities and 
utility poles Will be considered mcidental to excavation activities and will not be tracked or paid for 
separately. 

END OF SECnON 
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SECTION 02209 

EXCAVATION/HANDLING/PLACEMENT 

PARTI: GENERAL 

1.1 DESCRIPTION 

A. The Work covered by this section includes, but is not limited to, the furnishing of 
all labor, supervision, equipment, materials and supplies necessary to perform 
excavation, handling and placement of contaminated soils, sediment and 
miscellaneous debris and rubble removed during the course of the work. 

B. The specific areas of soil and sediment proposed for removal are designated on 
Sheets 6, 7 and 8 of the design drawings. Information related to the stakeout Of 
proposed excavation areas are provided in Section 02100. 

1.2 RELATED SECTIONS 

A. Section 01050-'Field Engineering 

B. Section 01351- Health and Safety Plan Requirements 

C. Section 02100 - Site Pr^aration — 

p. Section 02110-Site Clearing and Grubbing 

E. Section 02115 - Erosion and Sediment Control Measures 

F. Section 02150-Demolition of Remnant Structures 

G> Section 02715 ^ Water Management During Construction 

H. Section 02936 - Site Restoration 

I. Section 02999 - Dust Control and Air Monitoring 
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1,3 SUBMITTALS 

A. The Contraptdr shall pfovide two weeks prior to the start of intrusive field 
activities a narrative descriptioh of the proposed sequence of construction listing 
the order of excavation areas. The sequence described in the narrative shall 
correspond to the construction schedule submitted under Section 01300 and 
include information regarding the means and methods by which the Contractot 
will perform removd fi?om the proposed remediation areas (excavation), 
movement/transport finm the excavation area to the Containment Cell (handling) 
and spread and cornpact tiie excavated rnaterials within the Containnient Cell 
(placement). 

1.4 QUALITY ASSURANCE 

A. KMC will provide a fiill-time Quality Assurance (QA) Representative during 
corrective measures. The QA Representative will be responsible for 
implementing the QA procedures detailed in the Construction Quality Assurance 
Plan (Attachment D). The Contractor will be responsible accommodating the QA 
Representative during the collection of field measurements and confirmation of 
information. 

PART2: PRODUCTS 

2.1 GENERAL 

A. The Contractor's bid shall identify products and equipmrat proposed for 
excavation, handling and placement. Such items must be appropriate for 
accomplishihg the proposed work in accordance with generally accepted industry 
standards for similar work. 

PART3; EXECUTION 

3.1 GENERAL 

A. The vertical and horizontal limits of proposed soil and sediment excavation 
represent initial required removal depths based on sampling activities completed 
during the Closure Investigation and RCRA Facility Investigation. The 
Contractor shall implement appropriate controls to ensure attainment of the target 
removal limits. Copies of the design drawings in AutoCAD will be provided to 
the Contractor for Use in obtaining coordinates necessary for st^eout and 
establishment of grids. 
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B. The Contractor shall take appropriate measures to control at all times dust and 
dirt, both wind blown and fipm machine operation. The Contractor shall monitor 
air quality in and around the work area. Dust control and air monitoring 
requirements are provided in greater detail in Section 02999 of these 
Specifications. 

C. Prior to intrusive activities, the Contractor shall evaluate proposed excavation and 
removal areas with the QA Representative for protection and delineation pursuant 
to the relevant sections of the Specifications, including but not limited to Section 
02100 - Site Preparation; Section 02115 - Erosion and Sediment Control 
Measures; and Section 02715 - Water Management During Construction. 

D. As described in greater detail below, initial excavation activities will be limited to 
soil removal within the footprint of the proposed Containment Cell. Full-scale 
excavation activities may not proceed until completion of the base berms and 
construction entrance of the Containment Cell unless specifically approved by the 
Engineer in Writing following a demonstration by the Contractor t^t a partially 

3,2 CONTAINMENT CELL PREPARATION 

A. As depicted on Sheets 5 and 7, soil remediation is required within a portion of the 
Containment Cell footprint before construction of toe containment cell can be 
performed. In addition, up to 4 feet of cutting is required to achieve the cell 
design bottom. 

B. The soil removal limits for excavation area NW, as depicted on Sheet 7, shall be 
staked out pursuant tp the Specifications. The target removal depth in excavation 
area NW is 12rinches below the existing ground surface. Soil excavation will be 
performed across the western portion of the NW excavation area. 

C. After attainment of the target removal limits, confirmatory sampling will be 
performed following the post-excavation sampling techniques described in die 

D. Excavated soil from area NW shall be placed in a temporary stockpile pn the 
eastern portipn of excavation area NW Or an alternate location approved by the 
Engineer. The stoclqiile shall be covered with plastic sheeting and be protected 
by straw bales or silt fence around the base. 
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3.3 EXCAVATION 

A. The Contractor ^11 be responsible for determining the specific sequence of the 
proposed removal activities, but unless approved otherwise by flie Engineer, the 
general sequence shall begin at fiie hi^est elevations on-site and progress 
outward. This concept envisions work progressing as follows: 

i. Excavation and removal of lagoon contents, liner system and 
adjacent soil excavation areas inside of fence; 

ii. Soil excavatipn within HWMU excavations areas (Sheet 6), 
Corrective Measures exbaVation area FL-4B and balance of NW; 

iii. Soil excavation within Corrective Measures excavation areas along 
western portions of site (FL-1 through FI^5, starting at FL-5 and 
Wprl^g north); 

iv. SQil/sedimetit excavation along South Arlington Avenue north of 
main entrance; 

V. Soil/sediment excavation along main driveway; 
vi. Spil/sediment excavation along South Arlington Avenue south of 

main driveway; 
vii. Soil/sedirnent excavation along railiPadsptir (both sides); 

viii; Soil/sediment excavation along CSX right-of-way north of site and 
onto Citizens Gas property; and, 

ix. Soil excavation between Citizens Gas property line fence and 
railroad tracks along Big Four Road-

B. Excavation equipment shall be appropriately sized for the nature of the work 
being performed and conditions in &e work area. All equipment shall be in good 
Working order and well niaintained with no fuel, oil or p&er leaks. 

C- To tiie extent possible, excavation shall be performed in a maimer that avoids 
entry of excavation or transportation equipment into completed areas or areas not 
designated for remediation. 

D. Temporary stoclqriles may be utilized for staging remediated materials awaiting 
loading into trucks and tiansport to the containment cell but Such piles may only 
be located within the liiriits of contiguous excavation areas where remediation has 
not been cpmpleted^ If temporary stoclqriles must be Icmated on previously 
remediated areas or areas not designated for remediation, the Gontiactpr shall 
protect the ground surface against cross-contamination using plastic sheeting 
beneath pile. After the pile is removed the plastic sheeting shall be removed and 
ground surface inspected by the QA representative. If the QA Representative 
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suspects cFoss-contamination, the underlying soil shall be scraped to remove 
suspected cross-contamination. 

E. Contractor shall monitor removal depths while work is progressing to avoid over 
or under excavation. Removal depths shall be measured from the starting ground 
surface, such that bottom of the excavation replicates the beginning grormd 
surface. 

F. Area of standing water shall be riemoved from proposed excavation areas pursuant 
to the requirements of Section 02715 or allowed to infiltrate prior to the start of 
excavation activities. 

G. Excavation shall be sequenced to maintain uninterrupted access to the 
Containment Cell. 

3.4 HANDLING 

1. The Coiitractor shall load excavated soil, sediment and debris (remediated 
materials) directly into trucks for transport to containment cell. 

2. The Contractor's trucks shall be in good working condition with locking tailgates 
to prevent the spillage of materials while in transit. The trucks shall be staged 
near the work area for loading and within the exclusion zone whenever possible. 
Trucks moving across the Site within the exclusion zone shall follow the 
designated exclusion zone access roads> 

3. Trucks shall travel at speeds that do not create fugitive dust. If dust is observed 
coming from the trucks wheels that, in the opinion of the QA Representativei is or 
could potentially affect surrouriding areas the Contractor will be required to cease 
transport activities imtil the truck route can be re-^wet to prevent dusting. 
Whenever possible, trucks shall travel from the active excavation areas to the 
Containment Cell without leaving the exclusion zone, 

4. When the truck is not staged for loading within the exclusion zone (such as during 
off-site excavation activities and excavation along the main driveway), the 
Contractor shall establish a temporary loading area, which includes the use of 
plastic sheeting placed beneath the truck. When a loaded transport vehicle 
prepares to leave the temporary loading area the truck must be inspected for loose 
materials on its sides, wheels and undercarriage or material piled above the top of 
the sides. When such materials are found, the Contractor shall remove the 
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materials to the satisfaction of the QA Representative, Trucks traveling outside 
the exclusion zones must be covered. 

3.5 PLACERffiNT 

1. Excavated materials shall be delivered to the Containment Cell for placement and 
compaction. To the extent possible, dumping shall be p^oimed in a manner that 
does not require trackihg of the trucks across previously placed soil. The 
Contractor shall provide a designated piece of equipment, such as a small dozer 
for movement of excavated materials in the cell. 

2. During placement^ excavated nmterials shall be spread in uniform life witii a 
maximum loose lift thickness of liB-inches. Each lift shall be compacted until 
visually stable as determined by the QA Representalive, Rubble material placed 
in the cell shall not be greater than 12 inches thick and shall be placed to prevent 
voids. Liner materials removed from the lagOon or temporary covers placed over 
the former MSB and Battery Breaker floors shall be placed flat to prevent 
bunches and not less than 20 feet from the design exterior slopes. The liner 
material disposed in the cell shall be intentionally sliced to prevent the 
accumulation of precipitation on the liner material. 

3 . At the end of each work day, or when work is Stopped because; of precipitation, 
the fill Surface shall be sniooth rolled to prevent infiltration and promote runoff. 
The fill surface shall be sloped to direct nmoff towards a low point where, the 
contractor can collect and manage storm water pursuant to Specification section 
02715. 

4. When filling progresses above elevation 843, the Contractor shall perform filling 
to create a drainage diversion around the perimeter of the cell to protect against 
over-topping. 

5. liie Contractor shall rhaintain the fill surface in a Condition that is sufficiently 
moist to prevent the generation of dust during filling operations or during wind. 

PART 4; MEASUREMENT AND PAYMENT 

4.1 MEASUREMENT 

Measurement of removal handling, and placement of soils, sediment, and waste in the 
Containment Cell shall be based on cubic yards excavated as determined by pre- and post-
excavation surveys. Contractor's surveyor shall calculate removal: vqlUmes using average end 
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area mefhod (soils) or similar method approved by the QA R^resentative. Wastes and debris 
generated firom decontamination and demolition activities will hot be measured Water 
management shall be Considered incidental to the work. 

4.2 PAYMlENT 

Removal, handling, and placement of soil, sediment and waste materials will be compensated 
using the unit price indicated on the bid sheet. Handling and placement or disposal of waste and 
debns from demolition activities will not be paid as a separate item, said costs shall be included 
in those bid items. 

PAY ITEM Um 
Removal/Handling/Placement Cubic Yard 
Soils and Sediment 

END OF SECTION 
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SECTION 02210 

EARTHWORK 

PART 1; GENERAL 

1.1 DESCRIPTION 

The work covered by this section shall include, but not be limited to, the furnishing, excavating, 
hauling, handling, placement, and compaction of fill soil for excavation backfill, general site 
grading, and soil cover layer on the cap> Specific requirements associated with final surface 
restoration of the work afeas, using coarse aggregate, seeding, or sod is provided in Section 02936 
(Site Restoration). 

1.2 REL ATED SECTIONS 

A. Section 01010 T Summary of Work 

B. Section 01050 - Field Engineering 

C. Section 01300 - Submittals 

D. Section 01400 -Quality Assurance/Quality Control 

E. Section 01351 - Health and Safety Plan Requirements 

F. Section 02100 - Site Preparation 

G. Section 02110-Site Clearing and Grubbing . 

H> Section02115-ErosionandSeihmentControlMeasmes 

1. Section 02209 - Excavation/Handling/Placement 

J. Sectjon 02715-Water Management During Construction 

K- Section 02720 - Site Stormwater System 

L, Section 02936 - Site Restoration 

1.3 REFERENCES 

ASTM D421 - Test Method for Dry Preparation of Soil Samples for Particle Size 

Analysis and Determination of Soil Contents 

ASTMD422- Test Method for Particle-Size Analysis of Soils 
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ASTM D1557-' Test Method for Moisture-Density Relations of Soils and Soil 

Aggregate Mixtures Using lO^lb (4.5-kg) Hainmer and i S-inch (475-

mm) Drop ^ 

ASTM D2922 - Test Method for Density of Soil and Rock hi-Place by Nuelear 

Methods (Shallow Depth) 

ASTM D3017 - Test Method for Moisture Content of Soil and Soil Aggregate In^ 

Place by Nuclear Methods (Shallow Depth) 

1.4 DEFINmONS 

Structural Soil FiU - Material utilized for construction of Containment Cell benns or perimeter 
access roads* backfill around storm^ter management basin outlet structure and pipes, and 
backfilling excavations greater than 2 feet deep relative to proposed restoration grading. 

General Site Fill - Material placed m conjunction with cutting from one area within the RMC 
property boundary and filled within another, after completion of required remediation-

Cap Soil Fill ^ Material to be placed as covef soil within the containment cell cap. 

Granular Fill - Material used for backfill beneath the groundwater table and as on-site smface stone 
aggregate. • 

1.5 SUBMITTALS 

Prior to the start of on-site activities, the Contractor shall submit to the C)A Representative for 
review and approval, a Copy of analytical laboratory testing for each soil fill material. The 
Contractor shall also submit for each imported fill material gradation, plasticity index (P.L) and 
Modified Proctor test results for every 3,000 cubic yardS of each type of soil fill materiaiplaced or 
when a change in the character of the material is noted by the QA Representative; In additipn the 
Contractor shall provide internal shear strength and cohesion testing (as Well as interiace friction 
testing required by Sec1;ion 02755) for the cap soil fill. During execution, the contractor shall 
provide field comDaction test reports and bills of lading for all delivered materials with the 
Dallv Field Reports. 
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1.6 QUALITY ASSURANCE 

Quality assurance of earthwork operations shall be peiformed in accordance with the Construction 
Quality Assurance Plan (GQAP). As described in the CQAP, earthwork will be monitoted and 
tested by the Contractor's QC personnel, with review and oversight by the RMC's QC 
Represen^tiVe. 

PART 2; PRODUCTS 

2.1 STRUCTURAL SOEL FU-L 

restoration, construction of the containment cell berm, and construction of the storm water 
management basin benns. The material shall be capable of supporting construction loads to assure 
stabiliity. The structural soil fill shall also be free of organic matter, debris, roots, vegetation, or 
other deleterious material. Imported structural soil fill shall be classified as non-plastic, as defmed 
by ASTM D 2487 Soil GlasSifiaction Group (such as SW, SM or SG). Maximum particle size for 
imported structural soil fill shall be 3-inches. Imported soil fill shall be analyzed for TAL Metals 

than IDEM RISC Default Residential Standards for Direct Contact and Soil to Grormdwater, 
whichever is more stringent. 

may be utilized as unrestricted structural soil fill if they ̂  approved by the QA Representative as 
geotechnically acceptable and are tested once every SCO cubic yards for antimony, aisenic. 

HWMU closure. If such materials are geotechnically acceptable to the QA Representative, but have 

for the other parameters they may be utilized as structural soil fill outside the footprints of the 
HWMU. 

2.2 GENERAL SITE FILL -

Following completion of proposed remediation and receipt of acceptable confirmatory sampling 
results, the Contractor may cut into areas protruding above the proposed subgrade for final grading 
and utilize cut materials as fill in low areas <2 ft below proposed finished grades. General site fill 
may be utilized as structural soil fill When they meet the general geotechnical requirements for 
structural soil fill and are approved by the QA Representative. General site fill cut from vdthin the 
limits of the HWMUs may be used anywhere within the RMG property, but general site fill cut fifom 
outside the footprints of fte HWMUs may only be utilized outside the footprints of the HWMUS. 
Analytical testmg of General Site Fill is not required because the areas fiom which such material is 
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derived will have been proven to have met the site remechation standards through the required 
confirinatory sampling. 

23 CAP SOIL FILL 

except that material shall fall wi&in the USGS soil classification of CL, ML, SC, or SM, be free of 
rock fragments larger Aan 2 inches and have a minimum cohesion at optimum moisture of300 psf. 
ibe finished geomembrane subbase must be hard, uniform and smooth, and be free of soil, gravel or 
other particles larger than 2 inch diameter or of angular shape. Cap soil fill at frie time of placement 
shall be between -5% and +3% of the optimum moisture content before completion. The cap soil 
shall have a minimum angle of internal friction of 28 degrees and a minimum wet imit wei^t at 
95% compaction of 120 pounds per cubic foot (pcf). Cap soil fill shall be analyzed for TAL Metals 

than IDEM RISC Default Residential Standards for Direct Contact iaind Soil to Groimdwater, 
whichever is more stringent. 

2.4 GRANULARFILL 

Granular Fill shall be hard, durable crushed stone or gpaVel with 100 percent ̂ ssing the 4" sieve 
and no greater than 10 percent passing the #4 sieve. Granular fill shall be analyzed for TAL Metals 
(Method 6010/6020)/TCL VQCs and SVOC compounds (Metiiods 8260 and 8270) and shall be less 
than ID)EM RISC Default Residential Standards for Direct Contact and Soil to Groundwater,' 
whichever is more stringent unless the material is produced by an EDEM pennitted quany and is 
approved by IDOT for imrestricted use. The contractor may also utilize crushed/recycled concrete 
derived from on-site for use as granular fill ndth the approval of the geotechnical ch^cteristiGS by 
the QA Representative and are tested once every 500 cubic yards for antimony, aiseniCj cadmium. 

for closure of the HWMUsi 

PARTS; EXECUTION 

•3.1 ••GENERAL'. 

AH fill shall be placed to the lines ahd grades as shown on the DrawingSv Survey controls required 
for earthwork placement shall be established by an Indiana licensed professional surveyor retained 
by the Contractor. Controls shall be established based on the vertical and horizontal reference 
systems established by the Contractor's Surveyor at the start of the project. 

inaterial not in confOriiiance will be rejected and reinoved from the Site at Contractor's exprase. 
•••.••"02210-4 
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3.2 FAMILIARI^TION 

Prior to the start of earthwork activities, the Contractor shall become thoroughly familiar with the 
Site, the Site conditions, and all portions ofthe work falling within this section. The Contractor 
shall carefully inspect the completed work of other sections and verify that all Work is complete to 
the point where the work covered by this section may commence. Any conflicts or concems with 
work completed which may impact earthwork should be brought to the RMC's attention in writing. 

33 SITE PREPARATION 

The Contractor shall maintain the temporary erosion and sediment controls installed prior to 
excavation as described in Section 02115 of the Specifications. 

3.4 FILL AREA PREPARATION 

Material shall not be placed in any fill zone until the subgrade of that zone has been suitably 
prep^d, and has been approved by the QA Representative. The foundation for the fill shall be 
pr^ared by leveling and rolling, where applicable, so that the surface materials of tiie foundation 
will be compact and well-bonded with the fimt layer of fill as herein specified for the subsequent 
layers of fill. Any areas which are noted to pump, deflect, or be unsuitably soft, as determined by 
the Q A Representative, shall be excavated and rqilaced with suitable material or stabilized by other 
means, at the discretion of the QA Representative. Under no circumstance shall backfill be placed 
on peSit, marsh deposits, topsoil or any other organic strata. Areas where fill is to be placed shall be 
clean, and free of stan(^g water, vegetation or soft zones. 

33 PLACEMENT OF FILL 

Brush, roots, sod, organic matter and other unsuitable materials shall not be placed within any fill 
area (exclui^g Containment Cell contmts). The Contractor shall remove and dispose of all 
imsuitable items within the fill encountered during dumping or spreading. All fill shall be placed in 
layers and compacted. Loose lift thiclmesS shall not exceed 12 inches, except for the cap soil fill 
which shall be placed to achieve a single compacted lift thickness of 1 S-inches. 

Excavations which extend into the ^oimdwater table shall be backfilled witii granular fill to the 

If the compacted surface of a fine grained material i s determined to be too smooth to bond prop^ly 
with the succeeding layers, it shall be loosened by harrowing or by any other methods as approved 
by the QA Representative before the succeeding layer is placed. 
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Placement of fill materials shall be suspended when, in the opinion Of the QA Representative, the 
climatic conditions are unsatisfactory for placing fill to conform to these Specifications. 

the Contractor shall maintain and protect all fill areas in a satisfactory condition at all times until 
find completion and acceptance of the work. The Contractor shall excavate and remove, from the 
fill, any material which the QA Representative considers unsuitable and shall also dispose of such 
material and refill the excavated areas as directed. 

The Contractor may be required to remove any fill material placed outside of the lines and grades 
shown in the Drawings at no expense to the RMC. 

When constructing fill against an existing slope (such as embankment filling), the slope shall be 
properly benched according to standard construction practice. The QA Representative slidi monitor 
benching to assine that tiie bench is at least 2 feet and not greater than 4 feet into the existing slope 
for every 2 feet thickness of material placed. Cap soil fill shall be placed using techniques and 
sequencing that will not damage the cap geosynthetic components or cause slidingi. 

Dming earthwork operations, all fill materials shall be monitored by the Contractors QC personel 
vith oversight by the QA Representative to determine conformance to the project Specifications. 
Additional testing shall be performed whenever a significant material v^ation is observed of as 
required by the CQAP. 

3,6 COMPACTION 

The Contractor shall compact all soil fill and granular fill. All compaction equipment shall be 
suitable to the slope and area conditions of the Site, and shall be subject to approval by the QA 
Representative. If necessaryi hand-operated compaction equipment such as mechanical tampers 
shall be used for working in confined areas. Compaction of fill shall produce a stable material that 
does not exhibit pumping of futtihg as determined by the QA Representative based on visual 
observations. At me end of each day's construction activities, completed lifis or sections shall be 
sealed by rolling with a rubber tired or smoom-drummed roller or by backdragging Vnth a bulldozer. 
Density testing shafi be conducted by the Contractor's QC pereonnel Using nuclear density gauge or 
similar approved methods every 1,000 sf of structural soil fill or cap soil fill plac^ per lift 
(approximately 1 test every 37 cy). A minimum of one test shall be conducted per lifi, regardless of 
lift size. Additional testing will be pe^ormed if inlhe opinion of the QA Representative test results 
are margihal or stability of the compacted materia.1 based on visual observations is suspect 
Materials shall be compacted rmtil a density 92% of the Modified Proctor density is obtained. 
General site fill arid granular fill shall be compacted rmtil stable. 
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The Contractpr shall present nuclear density gauge test results in the daily PC renPrt. 
Subsequent lifts shall not be placed imtil compaction test results meet the niinimum requirements 
and approval is received fiom-the QA Representative. Areas of failing tests shall be re-compacted or 
the moisture content of the fill material adjusted rmtil test results pass. 

Granular fill placed below the water table shall be compacted using the backhoe bucket or similar 
method. Nuclear density gauge testing is not requit^ for granular fill, but stability must be 
approved by the QA Representative based on visual observations. 

3.7 WATER MANAGEMENT 

The Conftactor shall be responsible for managing all precipitation, surface water, and groundwater 
entering the work areas. Contractor shall provide, maintain, and operate punps and other equipment 
as necessary pursuant to Section 02715 - Water Management During Construction. 

3.8 PROTECTION OF FINISHED WORK 

The Contractor shall implement appropriate measures to protect completed work areas and 
Construction materials fiiom damage by Site activities. Vandalism, flooding or other forces whether 
natural of man inade. If damage occurs to work areas the Contractor shall make all repairs and 
replacements necessary, as determined by the QA Representative, at no additioiud cost to the RMC. 

PART 4; MEASUREMENT AND PAYMENT 

4.1 MEASUREMENT 

Structural soil fill, granular fill, and general soil fill shall be measured by cubic yards of fill in place. 
In place volumes shall be determined by standard survey techniques. Any fill placed for the 
convenience of tiie Contractor shall not be measured. Cap fill shall be measured on a square yard 
basis. 

4.2 PAYMENT 

Payment for structural soil fill, granular fill, cap soil fill and general soil fill shall be in accordance 
with the rmit price schedule. The prices shall include all equipment, labor, materials, and expertise 
required to perform the fill in accordance with the CMD, or as directed by the QA Representative. 

Prices shrill also include, but will not be limited to, borrow area selection, preconstruction testing, 
every 3,000 cy ongoing testing, subgrade preparation, placement, compaction, trimming, field 
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All work associated with furnishing and hauling material will not be paid separately but shall be 
included in the unit price. 

No additional paynient will be made for removing approved fill material which is rendered 
unsuitable after placement or r^lacement; for removal, hauling, disposal and replacement of 
objectionable fill material; nor for any fill material placed outside of the lines and grades as shown 
Oh the design drawings or approved by the QA Representative. 

Completed work shdl be paid in accordance with the unit price schedule. 

PAY ITEM PAY UNTT 
Structural Soil Fill Cubic Yard 
General Site Fill Cubic Yard \ 
Granular Fill Cubic Yard 
Cap Soil Fill Square Yard 

END OF SECTION 
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SECTION 02715 

WATER MANAGEMENT DURING CONSTRUCTION 

PARTI; GENERAL 

1.1 DESCRIPTION 

The work covered by this section shall include, but not be limited to, the management of any storm 
water, surface water, decontamination water, or groundwater that flows or seeps into active work 
areas or other staging and support areas and surface water flow within ditches. The work includes 
Ihe maintenance of silt fence and diversions around excavations to control run-on, continuous 
diversion of water within ditches during times of active flow, and installation and maintenance of 
measures to prevent transport of soil, waste, or sediment to downstream aieas; Also included are the 
collection, management, treatment and discharge of water (including groundwater dewatering) from 
within work areas. 

The Contractor shall be responsible for handling all water and groundwater as required to complete 
the Work in a neat and dry condition and as detailed in these Specifications. The Contractor shall 
provide all expertise, supervision, labor, materials, and equipment necessary to perform the work as 
^ecified herein. The Contractor is responsible for preventing cross-contamination of areas of the 
Site not proposed for removal or already remediated. 

1.2 RELATED SECTIONS 

A> Section QIOIO - Sumtiiary of Work 

B. Section 01050 - Field Engineering 

C. Section O1300-Submittals 

D. Section 01400 - Quality Assurance/Quality Control 

D, Section 01351-Health and Safety Plan Requirements 

F. Section 02100-Site Preparation 

G. Section 02110-Site Clearing and Grubbing 

H. Section 02115-Erosion and Sediment Control Measures 

I. Section 02200 - Excavation/Hahdling/Placemerit 

J. Section 02210-Earthwork 

K. Section 02720 - iSite Stormwater System 
•nni-iMMEnnwwi'DisiaN u.io«ps3^iKmi~nnuoc 02715-1 



Final CM Desigil 
Refined Metals Corporation 

Beech Grove, Indiana 
October 6,2010 

L. Section 02936 - Site Restoration 

1.3 SUBMITTALS 

Of flow in ditches j storm water, decontamination Water, and ^oundwater as part of the narrative 
description for construction sequencing included as part of the construction schedule: The 

treatment equipment, size and number of tanks, chemicals, pre- and post^treatment analytical 
methods 

L4 QUALITY ASSURANCTi 

Quality assurance for water management operations shall be performed in accordailce with the 
Construction Quality Assurance Plan (CQAP). As described in the CQAP for water rnanagem^t, 
the operations will be monitored by the QA Representative to ensure .that work areas are .free of 
surface water to the extent practical. The QA Representative shall periodically monitor the water 
management systems to ensure that they are adequately maintained, 

PART2: TOIDUCTS 

Any products used by the Contractor to temporarily divert,manage, or handie storm Water, surface 
water, decontamination water, arid groundwater shall be approved by the QA Representative and 
shall meet the requirements of the CM Desig^. Pumps, hoses and tanks shall be of adequate size to 
accommodate the anticipated flows and volumes, 

PART 3: EXECUTION 

3.1 •••'GENERAL. 

The Contractor shall manage all water, including surface Water, groundwater, decontaminarinn 
water, and water within ditches, for the duration of the project in accordance with all local, state, arid 
federal regulatioris and any and all permits obtained by &e RMC or Contractor Any discrepancy 

has approved removal of the features. The Contractor is responsible for ensuiihg that all Water 
management operations meet tibis Specification and any activities not in conformance will be 
stopped and any costs due to delays will be at the Contractor's expense. , 
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3.2 STORMWATER MANAGEMENT 

The Contractor shall be resprasible for keqpmg areas where construction activities are being 

water from the active wQik ^eas^ if water does not infiltrate. The Contractor shall divert runoff 
water from entering active remediation areas using temporary erosion controls as necessary. Any 
storm water that does not infiltrate within work areas shall be pumped from the area and managed in 
accordance with Section 3.7. 

3.3 GROUNDWATER 

The ContiraiCtor Shall anticipate groundwater flow into the deeper excavations (variable, but 
generally below elevation 839+/-). Any groundwater removed from excavations shall be maiiaged in 
accordance with Section 3.7. 

3.4 DECONTAMINATION WATER 

iintoun-
remediated areas shall be collected and managed in accordance with Section 3.7. 

3.5 DITCHES 

Water within ditches shall be managed by the Contractor during remediation and restoration. 
Removal and construction in diy conditions is preferred. The Contractor will be required to prevent 

of clean areaSj minimiize the amount of water within the work area using sand bag diversions or 
Other QA Representative approved techniques to temporarily control flow. Liquids removed from 
the work area shall be ihanaged in accordance with Section 3.7. 

3.6 SEDIMENT AND REMEDIATED SOIL DEWATERING 

Section 3.7. 

3,7 MANAGEMENT OF WATER 

Surface water, storin water, decontamination water, and groundwater shall be Collected, treated and 
discharged at the designated location (either sanitary sewer or drainage ditch). The Contractor is 
responsible for providing all collection areas, sumps, pumps, hoses, tanks, containers and other 
equipnient necessary to collect and manage water, 
of water prior to and after treatment. 
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The Contractor shall treat all collected water until the requirements of the permit are met 

3.8 TREATMENT SYSTEM 

The Contractor shall submit details for the proposed treatment system witii their bid. The treatment 
system, at a minimum, shall include filtration and other mCans of removing the target metals such as 
pH adjustment, additiyes for coagulation and/or flocculation, ion exchange and settling. The 
treatment system shall be temporary and include a means for management of sludges. Sludges shall 
be placed in the Containment Cell. Sludges generated after capping shall be disposed off-site at a 
facility approved by RMC. The treatment system shall include a flow meter with totalizer to record 
total volume. Records shall be provided in the Contractor's daily QC report. The Contractor shall 
submit a description of all proposed equipment, the minimum and maiximum design flow rate, the 
source, Mid Material Safety Data Sheets for all additives. 

Treatment shall be conducted in a batch process. After treatment, water shall be stored in a tank 
until post-treatment results have been reviewed by the QA Representative and the water has been 
approved for discharge. Post-treatment samples shall be analyzed for pH, lead, arsenic, zinc and 
TPH at a frequency of once per 30,000 gallons, or once per batch, whichever is more frequent. 
Treated water shall be approved by the QA Rraresentative for discharge to the POTW. 

The Contractor's QC personnel shall record the volume and flow rate of each batch, the dates of 
treatment, sampling and discharge, and the associated postrtreatmrnit analytical data in thie daily QC 
report. Batches which do not meet the surface water standards shall be retreated and resampled. 

PART4: MEASUREMENT AND PAYMENT 

44^ MEASUREMENT ' ; ^ 

Handling and management of surface water, storm water, decontamination water^ and grotmdwater 
in and around the work, areas is considered incidental and shall not be measured or paid for as a 
separate item. Handling of water within ditches shall be considered incidental to sediment removal 
activities.',. 

Treatment of water shall not be measured. 
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4.2 PAYMENT 

The treatment of water, including re-treatment if necessary, shall bepaid for on a lump sump basis 
on a percent completion basis as determined by the QA Representative, 

PAY ITEM PAY UNIT 
Water treatment Lximpsum 

END OF SECTION 

rwflCEAoqnoJBcnvBJKoai'ietSATO oaat le-iMncMScnoN nriuxc 02715-5 



Final CM Design 
Refined Metals-Corporation 

Beech Grove, Indiana 
October 6,2010 

SECTION 02720 

SITE STORMWATER SYSTEM 

PARTI; GENERAL 

1.1 DESCRIPTION 

This section cdveis work associated with the installation of the proposed stohn water 
management basin outlet stractures, culverts, flared end sections and outlet protectidh/iip rap 
aprons. 

1.2 RELATED WORK 

A. Section 01050 - Field Engineering 

B. Section 01300 Submittals 

C. Section 01351 - Health and Safety Plan Requirements 

D. Section 01400 - Quality Assurance/Quality Control 

E. Section 02100 - Site Preparation 

F. Section 02115-Erosion and Sediment Control Measures 

G. Section 02209 - ExcaVation/Handling/PlaCement 

H. Section 02210-Earthwork 

I. Sectioh 02936 - Site Restoration 

1.3 DEFINITIONS 

ASTM - American Society for Testing and Materials 

CQAP- Construction Quality Assurance Plan 

: OSHA - Occupational Safety and Health Administration 
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1.4 QUALITY ASSURANCE 

Quality Control activities for installiation of die site storm water features shall be peifonned by 
the Contractor in accordance with the pipe manufacturer's ihstalladoii lequirements and relevant 
section of these specifications. Products used for construction Of stomLWater systems, including 
piping materials, pre-eastKioncrete structures, bedding materials and backfill shall comply with 
specific parameters contained in these Specifications. The QA representative will review the 
manufacturer's installatioh procedures and review Contractor's installation ptpcedures for 
consistency therewith. 

1.5 REFERENCES 

ASTM A48 T Specification for Gray Iron Castings 

ASTM D421 - Test Method for Dry Preparation of Soil Samples for Particle-Si^ 
Analysis and Determination of Soil Constants 

ASTM D2487 - Procedure fOr Classification of Soils for Engineering Properties 

1.6 SUBMITTALS 

Contractor shall submit pipe nmufactiu^ers reconimended installafion prbcedures to QA 
Representative for review and approval. 

1.7 PRODUCT HANDLING 

All products required for coristruction of tiie proposed culvert and stotin wfater rnanagement 
basin oufiet structure shall be hmdled in accordimce with manufacturers' recommendations. 

PART2; PRODUCTS 

2.1 STRUCTUI^ SOIL FILL 

Structural soil fill shall be used for backfilling over and around pipes and structures associated 
with the site storm sewer system. Structural soil fill shall meet the requirements of the earthwork 

02720-2 



Final CM Design 
Refined Metais Corporatidn 

Beech Grove, Indiana 
October 6,2010 

2.2 BEDDING 

AASHTO #57 crushed stone shall be used for the Corrugated Polyethylene (CPE) pipe bedding, 
base support for inlet box and backfill where required. 

23 PIPE 

A. The Corrugated Polyethylene (CPE) pipe shall be APS -12, fifteen (15)-inch 
diameter pipe or engineer approved altemate with bell and spigot joints, soil tight 
fittings. 

B. Flared end sections shall be manufactured or approved for use with the CPE pipe 
and utilize compatible fittings. 

2.4 INLET STRUCTURE AND TOP UNIT 

A. inlet structure utilized for the storm water management basin outlet structure shall 
be a precast concrete 2 ' x 4' inlet structure for use with designed piping (size and 
material specified in design) with matching concrete fiaine (without curb) 
constructed using minimimi Class AA precast concrete. Inlet structure shall be 
placed on eight (8) -inches of AASHTO #57. Inlet structure slmll have a medium 
duty cast gray iron grate compatible with proposed fianie. 

23 RIP-RAP 

Stone utilized as rip-rap shall match the requirements for material size and type as 
required for Drainage Ditch Aggregate as described in Specification Section 02936. 

PARTS; EXECUTION 

34 PREPARATIONS 

A. The Contractor shall have completed clearing and grubbing and roiigh grading for 
the containment cell berm, dnunage ditch and perimeter access road. 

B. Temporary storm water management measures shall be installed and fully 
pperationai for the purpose of collecting and managing storm water runoff from 
active work zones and dshirbed site areas. 
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C. Railroad rail and ties shall be removed from the location where proposed stonn 
water pipe will cross railroad spur. 

3.2 INSTALLATION 

A. Excavation and Bedding 

1. The Contractor shall ensure that the trenches are excavated to the lines and 
grades as shown Oh the Drawings. 

2. The trench shall be excavated in such a manner as to be safe for persohnel 
to enter the trench for installation of the piping. OSHA and all other 
applicable regulations including the Health and Safety Plan shall apply to 
this and all site activities. 

3. Material excavated from die trench and sfructure sub-^base and nOt used as 
backfill shall be segregated for use as structural soil fill widi approval 
fiom the QA Representative. 

4. Construct 6-inch thick layer of bedding by placing the AASHTO #57 
ihaterial in a single lift over the approved stable subgrade. If subrgade is 
unstable, section shall be oyer excavated to a stable bottom and backfilled 
with AA$HTC) #57. Compact with a mechanical tamper. Form a cradie in 
the bedding material for pipmg by means of a template conforming fp the 
curvature of the outside surface of the bottom of the pipe to provide 
uniform contact under and around the pipe. A; rrdnimum of ei^t (8)-
inches 

B. Pipe Placenient 

1. The Contractor shall excavate and construct proposed pipe as detailed on 
the design drawings. Hpe installation shall be in accordance with 
manufacturer's recommendations. Lay pipe in the cradle formed as 
specified; above with bells up grade. Begin and end pipe at flared end 
sections or inlet structures as shoVm on drawings. 

2. Control the pipe aligriment and grade witih suitable string lines, With an 
electronic laser beam system, or by other acceptable rnethods. Laser must 
be utilized for slopies less than two (2) percent. 
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3. Provide one (l)-foot minimum cover over the top of pipe for the storm 
sewer pipe. 

4. Backfilling nuiy proceed immediately after placement maintaining pipe in 
proper alignment and grade. 

5. When pipes are connected with pre-cast concrete structures, cut off 
exposed pipe ends flush with the structure face and finish the inside and 
outside voids between the pipe and the precast opening with mortar. 

C. Backfilling 

Backfill shall be placed in lifts and compacted by the Contractor according to the 
requirement of Section 02210. 

3.3 OUTLET PROTECTION 

A rip rap apron (4 feet wide \ 4 feet long x 9 inches thick shall be constructed at both the up-
slope fuid down-slope flared end sections. The subbase for the rip-rap apron shall be lined with 
geotextile fabric. 

END OF SECTION 
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SECTION02751 

CAP DRAINAGE LAYER 

PARTI; GENERAL 

1.1 DESCRIPTION 

The Work, covered by this section includes installation of the cap drainage layer for the 
containment cell cap systems. This includes manufacture, fabrication, packaging, delivery, and 
installation of all components. Specific components include the composite drainage layer 
(geonet/geotextile composite), perforated anchor trenCh diain, granular fill, and geOtex:tile. 

1.2 RELATED SECTIONS 

A. Section 01050 - Field Engineering 

B. Section 01300 - Submittals 

C. Section 02210-Earthwork 

D. Sectidn 02755 - Cap Barrier Layer 

13 REFERENCES 

ASTMD413- Test Method for Rubber Property-Adhesion to Flexible Substrate 
ASTM D422 - Test Method for Particle-size Analysis of Soils 
ASTMD16S2 - Test Method for Strip Tensile Strength 
ASTMD2487 - Procedure for Classification of Soils for Engineering Purposes 
ASTMD3776- TestMethodforMassperUnit Area (Weight) of Fabric 
ASTM D4354 - Standard Practice for Sampling of Geosynthetics for Testing 
ASTMD4533^ Test Method for Trapezoid Tearing Strength of Geotextiles 
ASTMD4595- Test Method for Tensile Properties of Geotextiles by the Wide 

Width Strip Method 
ASTMD4632 - Test Mediod for Breaking Load and Elongation of Geotextiles 

(Grab Method) 
ASTMD4716 - Test Method for Constant and Hydraulic Transmissivity of 

Geotextiles and Geotextile Related Products 
ASTMD4751- Test Method for Determining Apparent Opening Size of a 

Geotextile 
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ASTM D4759 - ! Standard Practice for Determining the Specification Conforniance 
of Geosynthetics 

ASTMD4833 - Test Method for Index Puncture of Gebtextires, Geomembfanes 
and Related Products 

ASTMD5321- Test Method for Determining the Coefficient of Soil and 
Geosynthetic or Geosynthetic and Geosynthetic Friction by the 
Direct Shear Method 

1.4 SUBMITTALS 

A. The Contractor shall submit Manufacturer's literature and specification for 
prorated piping to the QA Representative for approval A rninimufn of fdtir 
weeks prior to cap installation, the Contractor shall submit Manufacturer's 
specifications and physical property information for the composite drainage layer 
to the QA Representative for approval. 

B. The Contractor shall have a geosyntiietics. testing laboratory perform shear box 
testing pmsuant to ASIM D5321, for die soil/composite interfiice, 
composite/geomembrahe interface, gMmembrane/geotextile interface and 
geotextile/soil interface and shall include the results with the submittal for 
approval by QA Representative prior to delivery of materials to die site, Shear 
box testing shall be rim at 3 psi, 1,5 psi, and Q,5 psi using site specific rriaterials. 

1.5 STORAGE 

The composite drainage layer rolls delivered to the projeOt site shall be stored in their origirmi, 
unopened wrapping in a dry area and protected . fix)rn precipitation and the direct heat of the sun. 
The materials shall be stored above the ground sruface and beneadi a roof or oiher protective 
covering. 

1.6 QUALITY ASSURANCE 

Quality assurance of geosynthetic installation shall be performed iri accordance with the 
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FART2: PRODUCTS 

2.1 GEONET 

A. The geonet shall he a high density polyethylene OSDPE) material with 
intersecting material strmds creating a diree dimensional structure which supports 
planner water flow. 

B. The geonet shall conform to the following requirements or the manufacturers 
rninimiim published values, whichever is more restrictive; 

Properties Test Method ReoUired Value 

Transmissivity .ASTMD47l6 1.4x10'' 
(MVS), min. i=1.0 

<I> = 2000psf 

Tensile Snength ASTMD1682 orP4595 22 
), min. 

C. Contractor shall provide conformance testing as required by Construction Quality 
Assurance Plan. 

;2,2 -PIPE • •••. 

The pipe used ivithin the perimeter cap drainage system (where required) shall be a four (4)-inch 
perforated cbmigated polyethylene, tubing (Class 2 P^oration$) meetihg the requirements of 
AASHTO M25-94i The pipe shall include all appropriate connections and end protection 
recpmrnended by the manufacturer and as shown on the design drawings. 

2;3 GEOTEXTILE 

A. The geotextile bonded to the geonet shall be a non-woven material coiifonning to 
the fpliowing requirements. Geotextile shall be heat bonded to the geonet and 
extend a minimum distance of brinches beyond the geonet at either end of the 
cross machine direction 
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ProD^es , 

G^b Stren^ 
(lbs.),min. 

Puncture Strengtb 
;).> .nun. 

Tear Strength 
s), iHm. 

Mass per Unit Area 
),niin. 

Apparent Opening (US sieve Isfo.) 

Ply Adhesion (lbs/in) 

TestM^od 

ASTMD4632 

AStMD4833 

AStMD4533 

ASTMD3776 

ASTMP4751 

ASTM D413 ; 
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Reduiied Value 

. 150 

B. 

2 A PEA GRAVEL FlDLL 

75 , 

70 

8 

.70, • 

1.0 

same minimum 

Pea gravel fill shall be used as drainage material around the piping system for the pmmeter cap 
drain and the cap edge drain. Granular fill Shall be clean, rounds material wth particles not 
larger than Ir l/2^inch in diameter and no greater than 5 p^ent fines (pea gravel). 

2i5 INTERFACE FRICTION 

test results shall 
following values: 

;5, 1.5 and 3.0 psi. Shear box 

Cover Soil/gepteMe of composite 

Textured geomembrane/gedtextile 
Geotextile/Soil 

22® min. 
22® mm. 
22® min. 
22® min. 

on the 
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PART 3: EXECUTION 

3.1 GENERAL 

A. The work shall be coordinated with placement of the HDPE geomembrane and 
anchor trench backfill. The cap drainage layer shiall be placed directly above the 
HDPE georhembrane. 

B. Prior to placement of the cap drainage layer, the portion of the geomembrane to 
be covered by the geonet/geotextile composite shall have all required 
documentation complete. The surface of the geomembrane shall not coiitain 
stones or excessive dust that could cause damage. 

C. The composite drainage layer shall be cut, if necessary, using an approved cutter. 
Care must be taken to protect underlying geomembrane if the geonet or geotextile 
is being cut in place. 

D. Equipinerit used to deploy the composite drauiage layer shall not damage the 
materials or the underlying geomembrane. 

3.2 COMPOSITE DRAINAGE LAYER 

A. The Contractor shall keep the composite drainage layer clean arid free from 
debris. Soils and debris shall be cleaned by the Contractor just prior to 
installation, as determined by QA Representative. The Contractor sMl handle all 
rolls in a manner to ensure fiiey are not (tounaged in any way. To prevent folds 
and wrinkles, tension should be kept on the materials. Materials, shall not be 
placed across side slopes. Geotextile side of the composite shall be placed facing 
up-

B. In the presence of winds, the composite drainage layer shall be weighted with 
sandbags, as necessary. The Contractor shall be responsible for damage caused 
by wind. 

C. Adjacent geonet rolls shall be overlapped at least 6-mches and secured by plastic 
ties approximately every three (3) feet along the roll length. Plastic ties shall be 
white or another bright color for easy inspection. Metallic ties shall not be 
allowed. The heads of the ties must fit completely intp the geonet channel space 
so that the head of the tie does not intrude into or against the primal liner. 
Adjaprat pieces of composite drainage layer shall have their top geotextile 
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componehts lystered together after the geonet is connected and accepted by QA 
Representative. 

D. Horizontal seains shall not be placed on side slopes greater than 5% unless 
approved by QA Representative in the panel placement plan. 

E. Repair 

Patching of the composite shall be used to repair holes, tears, and defects. 
Patches shall provide 6" of overlap around the repaired area and shall be held in 
place vrith plastic ties. Composite shall be removed if ̂ eas with large defects are 
observed. QA Representative shall determine the acceptability of the composite 
drainage layer. 

3;3 DRAINAGE LAYER EDGE DRAIN 

A. The four (4)-inch diameter perforated polyethylene pipe shall be placed in the 
anchor trench following placemerit of the, cap geomernbrane and geotextile wrap. 
The Contractor shall place the pipe in a marmer which ensures rmderlying 
rnaterials are not damaged. Edge drain shall be continuous with outfalls located 
no greater than 200 ft apart. Details ofthe pipe can be seen on Sheet 11. 

B. Pea gravel fill shall be placed around the pipe for drainage. Pea gravel fill shall 
be placed by the Contractor in a manner which ensures surrounding rnaterials are 
not damaged. Pea gravel fill shall be placed to provide proper support for the 
overlying trench backfill. The QA Representative shall monitor fill placement. 

3.4 OUTFALLS 

Cap drain outfalls shall be installed at the locations shown on Sheet 5 and in accordance with tiro 
detail On Sheet 11. 

PART 4: MEASUREMENT AND PAYMENT 

4.1 MEASUREMENT 

Measurement for payment for the composite drainage layer will be based on the actual number 
of square yards of covered surface area in-place. 

The cap drainage layeir edge drain shali be measured as lineal feet in-plaCe and shall include 
required granular fill, perforated pipej pipe fittings, geotextile and cap dram outfalls. 
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4.2 PAYMENT 

All prices shall include, but will not be limited to, submittals, testing, material manufacture, 
paclmging; deliveiy, and storage; deployment, patches, seams, overlaps, repairs; and cleantip. 

All work associated with furnishing and hauling material will not be paid separately but shall be 
included in the work required, or as approved by the Resident Engineer. 
No additional payment will be made for removing approved materials which are rendered 
unsuitable after placement or replacement or for removal, hauling, disposal and replacement of 
objectionable materials. 

The completed work as measured for the cap drainage layer shall be paid for according to the 
unit price schedule. 

PAY ITEM PAY UNIT 
Composite Drainage Layer Square yard 
Edge Drain (complete) Linear foot 
Edge Drain Outfall Each 

END OF SECTION 
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SECTION 02755 

CAP BARRIER LAYER 

PARTI: GENERAL 

1.1 DESCRIPTION 

The Work covered by this section includes furnishing the material, equipment, labor and 
expertise required to supply, fabricate and install the high density polyethylene liner (HDPE) 
component of the containment cell cap barrier layer and the underlying non-woven geotextile. 

1.2 RELATED SECTIONS 

A. Section 01050-Field Engineering 

B.; Section 01300 - Submittals 

C. Section 01351- Health wd Safety Plan Requirements 

p. Section 02210 - Earthwork 

E. Section 02715-Water Management During Construction 

F. Seetidn 02751 - Cap Pramuge Layer 

L3 REFERENCES 

ASTMD638 - Test Method for Tensile Properties of Plastics 
ASTM D746 - Test Method for Brittleness Temperature of Plastics and 

Elastomers by Impact 
ASTMD792 - Test Method for Specific Gravity (Relative Pensity) and Density 

of Plastics by Displacement 
ASTMD1004- Test Method for Initial Tear Resistance of Plastic Film and 

Sheeting 
ASTMD1204- Test Method for Linear Dimensional Changes of Nonrigid 

Themioplastic Sheeting or Film at Elevated temperature 
ASTMD1238 - Test Method for Flow Rates of Thermoplastics by Extrusion 

Plastometer 
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Method for Density of Plasties by the Density^Gradient 
Technique 

Test Method for Strip Tensile Strength 
Test Method for Environmental Stress Cracking of Ethylene 
Plastics 
Test Method for Rubber Compounds-Dispersion of Carbon Black 
Standard Practice for Microscopical Examination of Pigment 

Stipdard Practice for Sampling of Geoi^thetics for Testing 
Standard Practice for Determming the Integrity pf Field Seams 

in Joining Flexible Polymeric Sheet Geomembrancs 

Test Method for Tensile Properties of Geotextiles by Wide Width 
Strip Method 
Test Metiiod for Constant Head Hydraulic Transmissivily of 
Geotextiles and Geotextile Related Products 
Standard Ihactice for Determining the Specification Conformance 
of Geosynthetics 
Test Method for Index Puncture of Geotextiles, GepmembrMes 
wd Related Prpducts 
Test Method for Measurement of Hydraulic Conductivity of 
SaturatiBd Porous Materials using a Flexible Wall Peimeameter 
Test MethPd fpf Determining the CPefficient of Soil and 
Geosynthetic or Geosynthetic and Gepsynthetic FrictiPn by the 
Direct Shear Methpd 

GRI Test Method GM6 - Pressurized Air Channel Test for Dual Seamed Geomembranes 
NSF Standard 54(1991) Flexible Membrane Liners 

1.4 SUBMITTALS 

A. ^ Bid Submittal 

The Manufacturer and Contractor shall submit prPof of qualifications with bid 
doctmients. These Submittals shall include the following: 

1. Manufacturer The Manufacturer shall subniit a Quality Control Manual, 
a list of material properties, and a list Pf completed facilities totaling 
5,000,000 square feet (list shPuld specify facility name^ locatiPn, date of 
installation, Owner name, designer. Contractor, as well as the name and 
telephone number of a contact at the facility who can discuss the project). 
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The manu&cturer shall also provide a minimum ten (10) year material 
warranty. 

2. Contractor: The Contractor shall submit certification that the Installation 
Supervisor and Master Seamer have reviewed the Construction Drawings, 
the Construction Quality Assurance Plan and these Specificatibns. The 
Contractor shall also subrnit a copy of the Manufacturer's approval letter 
or license, qualifications resumes for the Installation Supervisor and 
Master Seamer, proposed seaming method descriptions, detailed quality 
control procedures and a list of conipleted facilities totaling 1,000,000 
square feet each of polyethylene geomembrane (list should specify facility 
name, location. Manufacturer, date of installation, designer, and the name 
and telephone number of a contact at the facility who can discuss the 
project). 

B. Po$trCdntract Award Submittal 

After the contract award, the geomembrane Contractor shall subrnit a Panel 
Layout Plan to the QA Representative for approval. This plan shall be submitted 
at least two weeks prior to delivery of the geomembrane to the site. 

C. Interface Testing Submittal 

The Contractor shall have an ind^endent gepsynthetics testing laboratory 
perform shear box testing pursuant to ASTM DS321 for the interfaces and 
conftrung pressures identified in Section Q2751. 

1.5 PRODUCT HANDLING 

TFansportation and handling of the geomembrane shall be the responsibility of the Contractor 
The Contractor shall provide all necessary equipment and assure that personnel are properly 
trained for handling of the geornernbrane. Geornembrane rolls shall be stored in an area which 
provides protection from puncture, dirt, grease, water, moisture, mud, mechanical abrasions, 
excessive heat, or atiy other dainage. Seriously damaged rolls, as determined by QA 
Representatiyej shall be rejected. 

The geomembrane shall not be folded. Folded material shall be rejected. 
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i.6 QUALITY ASSURANCE 

Quality ^surance of geomembiane installation shall be performed in accordance with the 
enclosed Construction Quality Assurance Plan. 

PART2: PRODUCTS 

2.1 RAW MATERIAL 

The geomembiane shall be produced from raw materials, which may include the polymer resin, 
plasticizer, fillers, anti-degradahts and processing aids. The resin used iii piodUction of the 
HDPE gedmembrahe shall meet the following requirements: 

TEST METHOD REQUIREMENT NC^S 

SPECIFIC GRAVITY ASTMD1505 >0.940 1& 2 

MELT INDEX ASTMD1238 <0.4g/10mih. 1&2 
(Condition E Max) 

CARBON BLACK ASTMD1603 2 to 3% 2 
CONTENT 

(1) Measure prior to adding carbon black. 
(2) Test shall be performed at a rate of at least 1 per resin batch. 

2.2 GEOMEMBRANE ROLLS 

A. The geomembrane used at the site shall be a textured 60 mil high density 
polyethylene (^PE). HDPE rolls shall meet the folloyringrequirements: 

1. Condition: The geomembrane surface shall not haye slxiations, roughness, 
pinholes, bubbles, staple marks, folds, or any other damage. 

2. Properties: The geomembrane, as delivered to the site, shall meet the 
followmg physical and index property requirements or the manufacturer's 
minimum publiished values, whichever is more restrictiye. Adherence to 
this requirement shall be n^e a condition Of the material purchase order : 
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Properties 

Thickness 
),Tnax. 

Density 
(g/cc), niax. 

Tensile Properties 

1Strength at Yield 
(lb/in. width) min. 

2. Stren^ at Break 
(lb/in width)j min, 

3. Elongation at Yield 
(percent), mm. 

4. Elongatioii at Break 
(percent), min; 

Tear Resislmice 
(lb),min> 

Dimensional 
Stability 

(% change), max. 
Puncture Resistance 
(lbs) 

Carbon Black 
Content 

(®/^), range 

Carbon Black 
Dispersion 
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Required Material Properties of HDPE 

Test Method 

ASiMD1593 

ASTMD792orD1505 

ASTM.D638-NSF Modified 

ASTMD1004 

ASTMD1204 

100®C, 1 hr 
AStMD4833 

ASTMD1603 

ASTM D3015-NSF Modified 

bOmilte 

60 

0.940 

130 

243 

13 

560 

.45 

+/-3.0 

80 

2.0-3.0 

A1,A2 

V^ues obtained from NSF International Standard 54 Flexible Membrane Liners 
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2.3 EXTRUDATE BEADS AND/OR ROD 

All extrudate shall be coinjpatible with the HDPE gebmembrwe specified. Extriidate shall be 
from the same ManufactuFer and of the same resin type as the geoinembrane rolls, 

2A GEOTEXTILE 

The geotextile to be placed beneath the geomembrane on top of the soil shall be a non-woven 
material conforming to the follo^g requiremerits> 

Properties Test Method Reduired Value 

Grab Strength 
(IbsO, min. 

ASTMD4632 200 

Puncture Strength 
(lbs.), min. 

ASTMD4833 100 

Tear Streiigtb 
(lbs.), min. 

ASTMD4533 80 

Mass per Unit Area 
(oz/sy),mm. 

ASTMD3776 8:-.. 

PART3: EXECUTION 

3.1 PREPARATION 

Contractor and QA Representative shall inspect the surface of the stabilized soil prior to 
placement of the geotextile> The surface shall be dry, and free of sharp stones or protruding 
objects. The surface have been roughed using raking or other methods acceptable to the QA 
Representative. 

3.2 GEOMEMBRANE ROLL CONFORMANCE 

The Contractor shall have an ihd^endent laboratory perform Confirmatory testing of the HDPE 
geomembrane rolls. Test shall include density (ASTM D792 or D1505, thicktiess (ASTM 
D1593), tensile characteristics (ASTM D658-NSF Modified), tear resistance (ASTM D1004), 
dimensioiial stability (ASTM Dl204) and carbon black content (ASTM D1603). A roll shall be 
considered a production unit and a shipment to the site shall be a lot Conformance shall be 
determined in accordance wifli ASTM D4759 once for every 100,000 sf of material installed. 
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33 GEOMEMBR^WVE AND GEOTEXITLE PLACEMENT 

A. Panel Layout 

1. A field panel is the unit area of geomembrane which is to be seamed in the 
field, i.e., a field panel is a roll, or a portion of a roll cut in the field 

2. At least four (4) weeks prior to construction, tiie Contractor shall provide 
the QA Representative with drawings of the area to be covered showing 
ihe orientation of all geotextile and geomembrane panels (i.e., panel layout 
plan). In general, seams shall be oriented parallel to the slope, i.e., 
oriented along, not across, the slope. Whenever possible, horizontal seams 
shall be located not less than five (5) feet fix)m the toe of slope. Incomers 
and oddrshaped geometric locations, the nuniber of field seams shall be 
minimized. 

3. Each panel shall be given an "identification code" (numeric or alpha­
numeric) consistent vnth the layout plan. This identification code shall be 
agreed upon by the Contractor and QA Representative. The code shall be 
as simple and logical as possible. Identification codes shall be used fOr all 
project records. 

4. Each seain shall 1» given an identification code consistent with the layout 
plan^ The seam identification system should differentiate between seam 
types, where possible. The seain identifiGation system shall be cornpatible 
\rith the panel numbering system. The identification codes shall be used 
for all project records. 

B. Panel Placement 

1. QA Representative shall verify that panels are installed at the locations 
indicated in the Contractor's layoiit plan, as approved or modified. 

2. Geotextile panels shail be installed fium top of slope and adjoining panels 
shall be sewn together. Geotextile panels shall be installed one at a time 
and each panel shall be seamed imniediately after its placement. Adjacent 
panels shall be overlapped a minimum of twelve (12) inches. The sewn 
seam shall consist of a prayer stitch \^th nylon thread. GeOmembrane 
placement shall follow immediately behind geotextile deployment. QA 
Representative inay allow placement of additional panels; however, all 
panels placed must be seamed and properly anchor^ by the end of the 
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day. the geotextile shall not be allowed to get wet. QA Representative 
shall record the roll nuniber, identification code, location and date of 
installation for each geomembrane panel placed. 

3. The Contractor shall advise the QA Representative and the RMC of any 
and every change in the Schedule. 

4. Geomembrane placement shall not proceed at an ambient temperature 
below 0°C (32^) or above 40°C (104T?). Ambient temperature sh^l be 
measmed approximately one (1) foot above the liner. Placement shall not 
be performed during any precipitation, in the presence of excessive 
moisture ([e.g., fog, dew), in an area of ponded water. Of in the presence of 
excessive winds. QA Representative shall be the Sole judge as to whether 
or not placement conditions are acceptable. QA Representative shall also 
verily that the subgrade has not been damaged by adverse weafiier 
conditioiis. 

C. Geosynthetic Handling ^ The Contractor shall assure the following during 
placement: 

1. Any equipment or tools used shall not damage the geotextile of 
geomembrane by handling, trafficking, leakage of hydrocarbons, or other 
means. 

2. No personnel wbrldng on the geotextile or geomembrane shall smoke, 
wear daniaging shoes, or engage in other activities which could damage 
the materials. 

3. The method used to unroll &e mateiids shall not catjse scratches, crimps, 
cracks, or breaks in the geomembrane and shall not damage the geotextile^; 

4. The method used to place the panels shall minirnize wrinkles (especially 
differential wrinkles between ^jacent panels)^ If warranted, intentiond 
wrinkling of the geomembrane to compensate for expansion/contraction is 
allowable. Locations and dimensions of these wrinkles shall be detailed 
by the Contractor on the Geomenibrane Layout Plan submitted to QA 
Representative. 

5. Depressions in the compacted subgrade causmg bridging by the 
geosynthetic cap components shall be removed or leveled by the 
Contractor. 
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6. Adequate tehipoiaiy loading (e.g., sand bags) not likely to damage the 
geosynthetics shall be placed to prevent wind uplift. 

7. Direct contact with ftie geomembiane shall be minimized; i.e., the 
geomembrane in traffic areas shall be inrotected by geotextiles, extra 
geomembrane, or other suitable materials approved by QA Representative. 

D. inspection of deployed panels: 

1. QA Representative and Contractor shall inject each panel for damage 
immediately after placement, but prior to seanaing. Panels which are 
seriously damaged shall be rejected, while panels with minor damage may 
be allowed. 

2. QA Representative shall be the sole judge as to whether panels are 
aceepiable or must be removed. QA Representative shall record all 
damages and advise the Contractor as to which panels, or portions of 
panels, shall be rejected, repaired, or accepted. 

3. Damaged panels or portions of damaged panels which have been rejected 
shall be marked and riemoved from the site by the Contractor at his own 
cost. 

4. Repairs shall be made acCordmg to procedures described in this 
Specification or according to Manufacturer's proCediires, as approved by 
QA Representotiye, 

E. Field Seaming 

1. The Contractor shall ensure that adjacent panels of geomembrane are 
overlapped by a minimum of four (4) mches. Seams aligned across die 
slope shall be overlapped such diat the upslope panel lies over the 
downslope panel. 

2, Seam P^aration - Prior to seaming, the following procediures shall be 
followed: 

a. The seam area shall be clean and fi:ee of moisture, dust, dirt, debris 
of any kind, and foreign mattery Brush and wash the seam overlap 
portion of each panel as necessary to ensure clean contact between 
the panels. 
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b. Rolls must be laid out with no tension so that seams are aligned 
without wmnldes and/'fishm 

c. For extrusion welding, grinding of Ihe geomembrane shall be done 
with a hand held rota^ grinder having 80 grit or finer sandpaper. 
Grinding shall be peipendieular, not parallel, to the seam. 
Overgrmding shall be avoided. 

3, Weather Conditions - The following weather restrictions apply to seaming 
operations: 

a.. Seamihg shall not take place during any ptecipitation, in the 
presence of excessive moisture (i.e^ fog, dew, frost), in an area of 
ponded water or in the presence of excessive winds (unless wind 
barriers are provided). 

b. Seaming may proceed if the geomembrane sheet temperature is 
above 32°F (0°C) if it can be pix)yen via test strips that quality 
seams can be fabricated at lower tempemtures. QA.Representative 
shall determine the acceptability of c61d weaker seaming. A 
movable protective layer may be required below each seam 
overlap to prevent moisture buildup due to condiensation during 
seaming. 

c. Seaming may proceed if the sheet temperature is above 122°F 
(50°C) if it can be proven via test strips that quality seains can be. 
fabricated at higgler temperatures. QA Representative shall 
detennine the accqrtability of hot weather seaming. Sheet 
temperature should be measured by an infrared thermometer or 
sur^e contact lh!^ocot5)le. 

4i Test seams shall be made each day by the Contractor prior to commencing 
field seaming. Test seanis shall be performed for each seamer working 
that day. These seams shall be made on fragment pieces of geomembrane 
liner to verify that seaming cohditiphs are acceptable. Such test seams 
shall be at startups mid at least once every four hours, or at the discretion 
of QA Representative. A field tensiometCT shall be used by the Contractor 
to determine the peel and shear of test seams in accordance wi& ASTM 
D4437-NSF modified for 5 peel and 5 shear coupons. QA Representative 
shall determine the acceptability of test seams^ If test seams are 
determined to be inad^uate, appropriate corrective actions shall be taken. 
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5, Geomembrane seaming shall be performed by extrusion welding, 
extrusion flat wedge welding and/or hot wedge weldng. 

3.4 TESTING 

A. Non-Destructive Seam Continuity Testing 

1. Tbe Contractor shall non-destructively test all field seams over their full 
length. The purpose of this testing is to verify seam continuity. Testing 
shall be done as the seaniing work progresses. In addition, the Contractor 
shall record locationj date, seam number, name of tester, and outcome of 
all testing. QA Representative shall monitor non-destiuctive seam testing, 

2. The Contractor shall complete any required repairs in accordance with this 
specification. If repairs are required, the Contractor shall mark on the 

of non-destructive testing on the repair. 

3. The following procedures shall be implemented by the Contractor at 
locations where seams caimot be non-destrUctiVely tested: 

a. If the seam is accessible to testing equipment prior to final 
installation^ die seam shall be non-destructively tested prior to final 
installation. 

b. If the seam cannot be tested prior to final installation, acceptable 
seaming and cap-stripping operations shall be agreed upon 
between QA Representative and Contractor regarding uniformity 
and completeness. All such seams shall be cap-stripped with the 
same geomembrane^ 

4. Non-destructive seam testing shall be performed using either a vacuum 
box in accordance with ASTM D4437 Or pressurized dual seam testing as 
outlined by GRI Test Method GM6. Other non-destructive test methods 
may be used, as apmoved by QA Representative. 

B. Destructive Seam Strength Testing 

1. The Contractor shall have an independent laboratory destructively test 
field seam samples. The purpose of this testing is to vmfy seam integrity, 
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within 

2. The Contiactor shall submit to QA Representative one- destructive seam 
Sample per 500 feet of seam length. Ilie exact san^le location shall be 
selected by QA Representative. Individual samples may be taken at 
greater or lesser intervals. Additional destructive samples may be taken, 
at the discretion of QA Representative, in areas of excess crystallinity, 
offset welds, areas of contamination, or other visible discontinuities. 

3w The sample cut shall be eighteen (18) inches wide by thirty-six (36) inches 
long with the seam centered lengthwise. The sample shall be cut into 
thirds; one section for'the Contractor and two sections for QA 
Representative. Samples shall be cut by thie Contractor under the 
observation of QA Rqiresentative. 

4. QA Representative shall be responsible for destructive testing to assure 
seam integrity. Seams shall be tested by an independent laboratory for 
shear strengtii and peel adhesion, the following prop^es shall be 
required pf an acceptable seam: 

TEST TYPE OF BREAK REQUIRED STRESS 

Shear Strength FTB 
greater than 100% elongation 
ASTM 4437-NSF Modified 

lOO lb/in, min. 

Peel Adhesion FTB 
less than 30% separation 
ASIM 4437-NSF Modified 

75 lb/in, miii. (Fusion) 

Ten one :(l)-ihch wide replicate specimens shall be cut from the twelve 
(12)-inch Wide sample. Five specimens shdl be tested for shear strength 
and five for peel lesion. All specimens must meet minimum strength 
requirements and at least four of the five samples for each test must fail 
outside of the seam area and meet the aforementioned requirements. 

All holes in the geomembrane resulting fir)m seam sampling shall be 
immediately repaired. Patches shall be vacuum tested to assure continuity. 
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7. The following proceduies shall apply whenever a seam sample fails a 
destructive test The Contractor has two options: 

a. Reconstruct the seam between the failed location and any passed 
test location. 

Retrace the welding patch to an intermediate location (at a 
minimum distance of ten (10)-feet from the failed test location) 
and take a eighteen (18)-inch by twelve (12)-inch sample for an 
additional destructive seam test. If this sample passes the 
destructive seam test, then the seam shall be reconstructed or cap 
stripped between the passed locations. If this sample fails, then the 
process shall be repeated. 

c. Cap strip the seam between the failed location and the closest 
aijy acent passing test location. 

d. In any case, all acceptable reconstriicted seams shall be boimded 
by two passed test locations (i.e., die above procedure shall be 
followed in both directions from the original failed location). For 
long lengths of leconstiucted or cap stripped seam, QA 
Representative shall take additional destructive seam samples. 

3.5 DEFECTS AND REPAIRS 

A. All seams and non-seam areas of the geomembranes shall be evaluated by the 
Contractor anid QA Representative for identificatioii of defects, holes, blisters, 
tmdispersed raw matedds, and any sign of contamination by foreign matter. The 
surface of the geomembrane shall be clean at the time of inspection. The 
geomembrane surface shdl be Imipmed or washed by the Contractor if the 
amount of dust or mud inhibits inspection. 

B. Each suspect location in seam and non-seam areas shall be non-destractively 
tested using the methods deta:iled in this specification. Each location which fails 
non-destructive testing shall be marked and repaired by the Contractor. QA 
Representative shall verify markings and repairs. 

C. Repair procedures are as follows: 

1. Defective seams shall be repdred by reseaming or applying a cap strip. 
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2. Tears or pinholes shall be repaized by extrusion welding or patching. 

3. Blisters, larger holes^ undispersed raw inaterials, and areas contaminated 

4. Cap strips shall be at least six (6) inches wide and must be centered over 
the repair location. Cap-strips shall be of the same material as the 
geomembrane. 

5. Patches shall be round or oyal in shape, made of the same mat^als as the 
geomembrane, and extend a minimum of six (6) inches beyond all edges 
of the defect. Patches shall be applied using extrusion fillet welding or 
other technique approved by QA Representative. 

6. Repairs shall be numbered and logged by QA Representative and 
Contractor. Logging shall include repair type, welding machine used, 
welder, location, date of repair and details of non-destructive and/or 
destructive seam evaluation. 

D. Each repair shall be evaluated using non-destructive testing, as described in this 
specification. Repairs which pass non-destructive testing shall be considered 
ai^quate. Repairs which fail non-destructive testing shall be redone and retested 
until a passing test is achieved. DestractiVe testing of long Imigths of cap strips 
shall be poformed as determined by QA Representative. 

3.6 GEOMEMBIUNEACCEPTAjNCi; 

A. The Contractor shall retain all ownieirship and responsibility for the geomembrane 
until acceptance by RMC. The geomembrane shmi be accepted by RMC when all 
Of the following apply: 

1. Geomembrane mstallation is finished. 

2. All required documentation of installation is completed by the Contractor 
and QA Representative's certification report is completed. 

3. Material conformance and destructive seam testing is completed. 

4. Verification of the adequacy of all field seams and repairs, including 
associated testing, is completed. 
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5. The Cohtractdr shall provide a final certification stating that installation 
has proceeded in accordance with the proj ect specifications. 

6. Written certification documents, including as-built drawings, sealed by a 
registered'professional engineer have been received by RMC. 

3.7 QUALriY ASSURANCE FOR CONTAINMENT CELL CAP SYSTEM 

A. Raw Material (HDPE) 

The geomembiane manu&ctUier is responsible for the production of 
geomembrane rolls from resin. Upon delivery, the following shall be furnished 
by the manufacturer: 

L The original resin supplier's name, resin production plant, identification 
(brand name/number), and productive date of the resin. 

2. A copy of the quality control certificates issued by the resin supplier, 
noting results of density and melt index, 

3. Reports on tests performed by the manufacturer to verify the quality of the 
resin used in the geomembrane and geonet rolls assign^ to the RMC site 
meet the project specifications. 

B. Product Certifications 

The Contractor shall submit certification that all geomembrane, geotextile, and 
geonet rolls brought to the site meet the requirements of the specifications. For 
each material Used at the site, the Contractor shall provide the following to QA 
Representative: 

1. 

2. The base polymer descriptions. 

3. 

4. A certification that property values given in the properties sheet are 
, guaranteed by the manufacturer. 
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5. Statement certifying that no reclaimed polymer is added to the resih. 
Product run may be recycled, but shall only be at a proportion of 2 percent 
of the batch by weight . 

6. Geosynthetic delivery, storage, and handling ihstructioiis. 

One quality conh-ol certificate for every roll of geosynthetic used shall also be 
provided to QA R^resentative by the Coritractor. this certificate shrdl include 
roll numbers and identification. Ibe finished rolls shall be identified by a number 
corresponding to the particular batch of resih used. QA Representative will 
review all certificates for compliance with the project specifications. 

The following infonriation shall also be provided by the Contractor for any 
extrudaie used for the project: 

1. Statemerit of production date(s). 

2. Certification statirig that all extrudate is fi-om the same manti&cturer and 
is of the same resin type as the geomembmne seamed. 

3. 

C. Transportation and Handling 

Geosyrithetic rolls or panels shall be packaged and shipped by appropriate means 
so that no daiiiage is caused. 

The Contactor shall complete a Materiial Delivay Report (Form 1) 

D. Subgrade Acceptance 

1. Lnmediately prior to installation of the geotextile, the subbase surface 
shall be observed by QA Representative, Installer and Contractor. The 
decision to repair ruts or depression, if any, shall be made by QA 
Representative, The Contractor shall repair any unacceptable subbase. 

2. All recommendations and work performed on the subbase prior to 
installation shall be recorded. No geomembrane shall be placed on 
surfaces not previously found acceptable to QA Representative, 
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3 . Surfaces to beiihed shall be smooth, and &ee of debris, roots, and angular 
or sharp stones larger than 2-inch. The sid)base surface shall be free from 
organics, trash, clayballs, sharp stones or any other deleterious material. 
The subbase shall be compacted in accordance with the design 
specificatioiis but in no event below die minimum required to provide a 
firm un>dieldmg foundation sufficient to pmmit the movement of vehicles 
and welding equipment over the subbase without causing rutting. The 
subbase shall have iio sudden or abrupt changes ih grade> 

E. Anchor Trench 

1. The anchor trench shall be excavated to the line, grade, and width shown 
on the construction drawings, prior to geosynthetic placement. The 
Contractor shall verify that the anchor trench has been constructed 
according to the project drawings. 

2. The anchor trench shall be adequately drained to prevent ponding or 
otherwise softening Of die adjacent soils while the trench is open. The 
anchor trench shall be backfilled by the Contractor after installation of the 
geotextile, geomembrane, drainage layer and perforated polyethylene pipe, 
as outlined in the project specifications. 

F. Geomembrane Installation ^ 

1. Immediately prior to installation of the geomembrane, QA Representative 
shall observe the geotextile surface to insure tiiat it is smooth, dry and free 
of creases, lumps and foreign objects. 

2. Welding shall not take place during any precipitation, m the presence of 
excessive moisture, i.e., fog, dew, fixist, m an area of ponded water or in 
presence of excessive wmds (unless wmd barriers are provided). 

3. Seaming may proceed if the geomembrane sheet temperature is above 
32"F (0®C), or if it can be proven via test strips that good seams can be 
faiiricated at lower temperatures. QA Representative shall determine the 
acceptability of cold weather seamingy Sheet temperature should be 
measured by. an infinred thermometer or surface contact thermocouple. 

4. The Contractor shall be responsible for the follOtmg: 
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a. No equipment or tools shall damage the membrwe by handling, 
trafficldng, or other means. 

b- No personnel worl^g on the lining systjem shall smoke, 
damaging shoes, or engage in other activities that could damage 
the geosynthetics. 

c. The method used to unroll the panels shall not cause scratches or 
ciimps in the geOmembrane and shall not damage the supporting 
soil. 

d. lie method used to place geomembrane panels shall mirninize 
wrinkles, WrinWes shall be identified as to proper location by the 
Installer and shall be shown on the Confiractor's As-Built drawings. 
Ballast shall be used to prevent relocation of the compensating 
wrinkles by wind. 

e. Bridging shall be nsmpyed^ 

f. Adequate loading (i.e., sandbags) shall be placed to prevent uplift 
by wind. (In case of higi winds^ continuctis loaduig is 
recommended along the edges of panels to mininiize risk of Wind 
flow under the panels). 

g. Direct contact With the geoniembrane shall be minimized, i.e., the 
geomembrane in traffic area is to be protected by geotextiles, extra! 
geomembrane, or other materials approved by QA Representative. 

5. A field panel is the unit area of geomembrane which is to be seained in the 
field, i.e., a field panel is a roll or a portion of a roll cut in the field. Each 
field panel shall be given an "identificatipn code" consistent with the 
layout plan. This code should be as simple and logical as possible; 

6. Field panels mre mstalled at the locations indicated by the layout plan. 
Each panel placement should be recorded irrirnediately rising the daily 
deployment report. Identification cPde, location and date shall be 
recorded. Form 2, or a comparable equivalent, shall be used by the 
Contractor to evduate panel thickness and as a record Pf daily 
deplpyment. All panels that are fplded shall be replacedby the installer. 
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7. Field Seaming 

a. The wdding or seaming propedure consists of overlapping the two 
geomembrane sheets such that any water flowing across the seams 
would flow from the top panel to Ae underlying panel. 

b. Longitudinal seams shall be oriented parallel to the slope, i.e., 
oriented along, not across the slope. In comers and odd shaped 
geometric locations, the number of field seams should be 
mmimizedi 

c. Seams shall be aligned with Ihe least possible number of vninkles 
and "fishmoutfas"- If a "iishmouth" or wrinkle is found, it shall be 
cut, removed and patched. 

d. Details of each seam, including seamer, machine number, time, 
and temperature shall be recorded by the Contractor on the Pre-
Weld and Geomembrane Seaming Record (Form 3). 

8! Pre-Weld/Trial Weld 

Pre-welds or trial welds shall be taken to verify the performance of 
welding equipment, seaming methods, and conditions^ No seaming 
equipment or semer shall be allowed to perform production welds until 
eqmpment and seamers have successfully completed trial weld(s). Pre-
welds should be made in the same surrormdings and environmental 
conditions as the production welds, Le., in contact with the geotextile. 
Pre-welds shall be performed at the following freqtiency: 

a. At all start-ups and prior to planned shutdowns. 

b. Throughout die day as equipment requires start-up after a 
breakdown. 

c. At a minimum of 4 hour intervals or as directed by QA 
Representative. 

9. Samples should be at least 2 feet long and 1 foot wide with the seam 
centered lengdiwise. (Typically the samples are made by the welder 
seaming two pieces of the geomembrane together). Ten, l-ihch wide 
strips should be cut from the trial weld. 
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10. Speciinens shotild be quantitatively tested for peel adhesion and for 
bonded seam strength (ishear) using a recently cali^ted field tensiometer. 
A specimen is consider«l topass when the following results are achieved, 
^or double-wedge welding, both welds shall be tested and both shall be 
required to pass in.peel). 

a. The break is film tearing bond (FTB). 

b. The break is ductile. 

c. The test results are consistent i^th test requirements established in 
paragraph 3.4(B) of Specification Section 02755. 

11. Repeat the trial weld in its entirety when any of the trial weld samples fail 
in either peel and shear. When repeating trial welds fail, seaming 
apparatus and seamer shall not be used for production welding until 
deficiencies of conditions are corrected and two consecutive successful 
trial welds are achieved. 

12. All trial \yelds shall be recorded by the Contractor On Form 3 (Pre-Weld 
and Geomembrane Seanuhg Record). 

a. Equipment - Extrusion fillet welders, extrusion fiat wedge weldi^ 
and W wolge welders are the pieces of equipment approved for 
fieldseaming> 

13. Non-Destructive Seam Testing 

Purpose of non-destructive testing is to check the continuity of the seanl. 
The Contractor shall nOn-destructively test adl field seams over their full 
length. M test equipment shall be funiished by the Contractor. Results 
of non-destructiye testing shall be recorfed on Forth 4 non-destructive air 
pressure testing sumniafy, 

14. Destructive Seam Testing . 

The pinpose of destructive testing is to determine and evaluate seam 
iiitegrity and assess long-term performance. 
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The Contractor shall provide a minunum of one destructive test aample 
per 500 feet of seam length fiiom a location specified by QA 
Representative; individual samples may be taken at greater or lesser 
intervals. 

Additional destructive tests may be taken in areas of contemination, offset 
welds, visible ciystallinity or other potential cause of faulty welds, as 
determined by QA Representative. 

All destructive seam samples shall be recorded by the Contractor on the 
Destructive Sample Reco^ (Form 5). Information to be recorded includes 
date, sample number, seam number, machine number, seamer, date sent to 
lab and a suinmary of any field test performed. 

a. Shear testing will be performed in accordance with ASTM D4437-
NSF modified, This test involves peeling the sheets apart to 
observe how separation occurs. Residts indicate whether or not the 
sheets aire continuously and homogeneously connected through the 
seam. 

b. Ten 1-inCh wide ri^licate specimens shall be cut from the sample. 
Five specimens Shall be tested for shear strength and five for peel 
adhesion. The test seam area will be considered acceptable if four 
of the five samples for each test fail outside of the seam area, 
provided all five samples must meet the following strength 
requirements: 

SEAM PROPERTIES 

TEST TEST METHOD FAILURE CRITERIA 

Bonded Sh^ Sfrength 
(lb/in), mm, 

ASTM D 4437-NSF 
Modified 

ICQ (and Film Tear Bond) 
and >100% elongation 

Seam Peel Adhesion 
(lb/in),min. 

ASTM D 4437-NSF 
Modified 

90 (Fusion) and 75 (Fillet) 
Film Tear Bond and <30% 
Separation 

Contractor shall document all actions taken iii conjunction With 
destructive test failures, 
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15. Defects and Repairs 

a. Identification - All seams and the entire gepmembrane siirfacie 
shall be inspected by the ContraGtor fpr defects, holes, blisters, 
undispersed raw materials, and any sign of contamination by 
foreign matter. Unacceptable panels shall be removed and 
replaced. Because li^t reflected by the geomembrane helps detect 
defectSj the surface of the geomembrane shall be clean at the time 
of observation. Reflecting light vail cause the surface of the 
geomembrane, at locations where there are imperfections, to 
appear white of light in color. The geomembrane surface shall be 
brushed, , blown, or washed by the Installer if the amount of dust or 
mud inhibite observation, as determined by QA Representative. 

b. Evaluation - Any suspect locations shall be non-destnictiyely 
tested as appropriate in the presence of QA Representative^ Each 
location that fails the non-destructive testing shall be marked by 
the Contractor, and repaired accordingly. 

c. Repair Procedures - Any portion of the geomembrane exhibiting a 
flaw or failing a destructive or non-destructive test shall be 
repaired. 

1. Defective seams shall be restarted/reseamed as described in 
these specifications. 

2. Small holes shall be repaired by extrusion welding, If the 
hole is larger than 1/4-inch, it shall be patched, 

3, Long lengths of failed seams shall be cap stripped. 

4, Tears shall be repaired by patching. Where the tear is on a 
slope or an area of stress and has a sharp end it must be 
rounded by cutting prior to patching, 

5, Blisters, large holes, undispersed raw materialis, and 
; contamination by foreign matter shall be repaired by large 

patches. 

6. Surfaces ofthe geomembrane which.are to be patched shall 
be abraded, cleaned and extrusion welded; 
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7. Folds shall be removed or patched. 

Patches shall be round or oval in shape, made of the same geomembraiie, 
and extended a minimum of 6 inches beyond the edge of defects. All 
patches shall be the same compound and thickness as the geomembrane 
specified. All patches shall have their top edge beveled with a grinder 
prior to placement on die geomembrane. Patches shall be applied using 
apprbyed methods only. 

All surfaces must be clean and diy at the time of repairs. All seaming 
equipment used in repairs must be approved by QA Representative and 
Contractor. All repair procedures, materials, , and teclmiques shall be 
approved in advance of the Specific repairs by QA Representative and 
Contractor. 

Form 6 (FML Repair Locations) shall be completed by the Contractor to 
document repairs. 

a. Restart/Resetmiing Procedures - The welding process shall restart 
by grinding the existing seam and reweldmg a new seam. Welding 
Shall commence where die grinding started and must overlap the 
previous seam by at least two inches. Researning over an existing 
seam without regfindmg shall not be permitted. Researning must 
be aimroved by QA Representative. 

b. VerifiGation of Repairs - Each repair shall be non-destructivCly 
tested. Repairs diat pass die non-deslructive test shall be taken as 
an indication of an adequate repair. Failed tests indicate diat fee 
repair shall be n^eated and retested Until passing test results are 
achieved. QA Representative shall take additional destructive, 
seam samples, as necessary, for long lengths of cap stripped seam. 

c. Recording of results: daily documentation of all non-destructive 
and destructive tests shall be prepared by QA Representative; This 
documentation shall identify all Seams that initially M destructive 
testing and indicate evidence that these seams were repaired and 
successfully retested. Documentation shall identify all patch, bead 
or cap strip locations and indicate that repairs were made and 
successfully tested. 
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DELrVERY IMPORT 

FORMl 
MATERIAL 

PROJECT NAME: 
PROJECT NUMBER: 
LOCATION: 
PATE: 
MATERIAL TYPE: 

ROLL NO. BATCH N0> RESIN TYPE DESCRIPTION OF DAMAGi 

. 

: 1 
COMMENTSv 

OFF-LOADING PROCEDURES: 

MATERIAL STORAGE: 

TMwKXAJoemciactsrii^^ 



FORM 2 
GEOMEMBRANE PANEL DEPLOYMENT LOG 

PROJECT NAME:^ 
PROJECT NUMBER: 
LOCATlON:^ 

DATE DEPLOYED: 
TEMP: Max: F: Min: F 
WIND: mph N S E W 

•ALL MEASURED IN MILS^ 

SEAM NO.: 

SEAM NO. 

SUB-GRADE ACCEPTED FOR AREA BENEATH PANEL NUMBER: 
Yes No 

REMEDIAL WORK REQUMD: 
Yes No 

TYPE OF WORK REQUIRED: 

REMEDIAL WORK COMPLETED AND AI 
Yes 

lEA ACCEPTED: 
No 

COMMENTS: 

PANEL NUMBER: 
PANEL LENGITI:, 
ROLL NUMBER: 
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FORM 3 
PRE-WELD AND GEOMEMBRANE SEAMING RECORD 

PROJECT NAME: 
PROJECT NUMBER: 
LOCATION: 
DATE: 
CQA MONITOR: 

Pre-weld Time 
Seto# am/pm 

Temp. Temperature of | Results | Pass/ 
Fail* 

Pre-weld Time 
Seto# am/pm 

Temp. 

Welder Extrudate Peel Shear | 

Pass/ 
Fail* 

Extrudate Peel 

. 

••• • . •' 
)• 

. .. 1 
COMMENTS: 

NOTE: USE ONLY ONE FORM PER WELDER. 
* PASS OR FAIL RESULTS ARE FOR PRE-WELDS ONLY, TEST RESULTS 

FOR SEAMS ARE DOCUMENTED ON FORMS 4 AND 5. 
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FORM 4 
NON-DESTRUCTIVE AIR PRESSURE SEAM TESTING 

PROJECT NAME: 

LOCATION: 

SEAM 
NUMBER 

CQA TIME PSI DATE TIME PSI PASS/ 
FAIL* 

1 

,11 

1 II • 1 
, 

1 1 
* REPAIRS OF FAILED SEAMS ARE DOCUMENTED ON FORM 5 

** EXTRUSION WELDED 
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FORMS 
DESTRUCTIVE SAMPLE RECORD 

PROJECT NAME: 
PROJECT NUMBER; 
LOCATiON: 

DATE DSNO. SEAM 
NO. 

MACH 
NO. 

OPER 
NAME 

FIEL DTEST DATE TO LAB 
PKGSLIPNO. 
FEDEX/UPS 

DATE DSNO. SEAM 
NO. 

MACH 
NO. 

OPER 
NAME PEEL SHEAR 

DATE TO LAB 
PKGSLIPNO. 
FEDEX/UPS 

. 

•- • •' 
.. 

. • 
'• , .. 
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FORM 6 
FML REPAIR FORM 

REPAIR 
DESIGNATION 

DATE 
DAMAGE OBSERVED 

DATE 
REPAIR CONDUCTED 

SIZE LOCATION OF 
REPAIR 

! REPAIRED 
1 TEST DATE 

RESULT 

• 

• 
. 

ENDOFSECHON 
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SECTION 02831 

FENCING 

PART 1; GENERAL 

14 DESCRIPTION 

The work coVefed by this section shall include the installation of Site security fencing to replace 
fencing removed during the Work and the installation of security fence along the RMC property 
boundary adjacent to the CSX right-of-way. The Contractor shall provide all expertise, supervision, 
labor, materials, and equipment necessary to complete die work as required by the CM Design 
Reportii as detailed on the Drawings and as specified herein. 

14 RELATED SECTIONS 

A. Section 01010 - Summary of Work 
B> Section 01050-Field Engineering 
C. Section 01300-Submittals 
D. Section 01351 - Health and Safety Plan Requirements 
E. Section 02110 ^ Site Clearing and Grubbing 

13 REFERENCES 

CLFMI - Chain Link Fence Manufacturer's Institute. Voluntary Standards for Chain 
Link Fence Installation 

1.4^ SUBMITTALS 

The Contractor shall submit manufacturer's installation instructions and material specifications 
including standard details to the QA Representative for review and approval prior to any fence 
installation. The Contractor shall a:lso submit the installation subcontractor's qualificatioiis wd 
proof of insurance. 
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PART 2; PRODUCTS 

2.1 SECURITY FENCING 

A. Fabric 

The fabric of the security fencing shall consist of No. 9 gauge (0.148 inch) finished 
steel wires, 2-inch mesh with top and bottom salvages twisted and barbed. The fabric 
height shall be 60 inches. 3-strand barbed wire shall be provided and installed at the 
top of the security fence. 

B. End, Comer, and Pull Posts 

Posts shall be 2.375-inch QD steel pipe weighing 3.65 pounds per lineal foot, or 3.5-
inch by 3.5-inch rbll-formed Sections, 4.85 pounds per lineal foot. 

C. Line Posts 

Line posts shall be spaced 10 feet on center maximum, imless otherwise indicated 
Posts shall be 2.375-inch OD steel pipe, 3.65 poimds per lineal foot. 

D. Top Rail 

The top rail shall be mmiufacturer's longest length with expansion-lype couplings, 
approximately six inches long, for each joint. The Contractor shall provide means 
for attaching the top rail securely to each comer, pull, and end post. The top rail 
shall be 1.66-inch OD pipe, 2.27 pounds per lineal foot, or 1.625-inch by 1.25-inch 
roll-formed sections, 1.35 pounds per lineal foot. 

E. Tension Wire 

The tension wire shall be 7 gage, coated coil spring wire, metal type and finish to 
match fabric. Tension wire shall be located at bottom of fabric only-

F. Post tops 

Post tops shall be weather-tight closure cap (for tubular posts), one cap for each post. 
Caps shall be furnished with openings 

for the installation of the barbed wire. 

0283.1-2 
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G. Stretcher Bar 

Stretcher bars shall be one piece lengths equal to the hill height of fabric, with a 
nntininium cross^section of 13/16-inch by %-inch. One stretcher bar shall be provided 
for each gate and end post, and two for each comer wd pull post, except where 
fabiric is integrally woven into post. 

H. Stretcher Bar Bands 

imore 
than 15 inches on-center (o.c.), to secure stretcher bars to end, comer, pull, and gate 
posts. 

I. Wire Ties 

For tying fabric to line posts, the Contractor shall use wire ties Spaced one foot o.c. 
For tying fabric to rails and braces, the Contractor shall use wire ties spaced two feet 
o.c. For tying fabric to tension wire, the Contractor shall use hog rings spaced 2 feet 
o.c. 

Manufacturer's standard tying or connection procedures shall be accepted if of equal 
strength and durability. 

j. Galvanized Finish 

The fabric shall be galvanized with not less than 2.0 ounce zinc per square foot of 
surface. The framework shall be galvanized steel with not less than 1.8 ounce zinc 
per square foot of surface. Hardware and accessories shall be galvanized. 

K. Concrete 

Concrete for post anchorage shall obtain a minimum 28-day compressive strength of 
2,500 pounds per square inch (psi) using at least four sacks of cement per cubic yard, 
contain 1-inch maximum size aggregate. 

2.3 WARNINGSIGNS 

Waming signs shall be at least 2 ft by 2 fl and shall be constmcted of durable weather resistant 
maiterial with white background and red lettering. Waming signs shall be printed in English and 
Spanish and shall read as follows: 

FitmcEA(x:mc3iEcrsmaam^io4exEKmsvmM.DESiaNit-ivsncs\SBCiiimmm • 02831-3 
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WARNING! (2") 
NO TRESPASSING (2") 
DO NOT DISTURB SOIL (2") 
FOR INFORMATION (1") 
(610)921^54(1") 

PART 3; EXECUTION 

3.1 INSTALLATION 

A. General 

The Contraetor's Surveyor shall locate property boundary along common property 
lines between RMC and CSX and Citizens Gas, and stake alignmrat of proposed 
fence to coincide with property line. Contractor shall complete necessary clear and 
grading along the fence alignment before begiiming iiistallation, unles|5 otherwise 
pennitted by the QA Representative. Replacement fence shall coincidevdth original 
alignment. The Contractor shall install the fence fabric and related hardware in 
compliance with this Specification and rnanufacturer's instructions. Installation shall 
be coordinated with the QA Representative. 

B. Security Fence Posts 

Excavation for the posts shall be tO the depth required by local building code or at 
least 30 inches below finished grade, whichever is ̂ ater. Posts shall be placed and 
aligned in the center of fiie holes, six inches above the bottom and set in concrete. 
Verticail and top alignment should be checked for each post or sleeve and held in 
place during placement and finishing. Location ofexisting utilities along the path of 
the fence shall be located and rnarked in the field prior to installation and any 
conflicts identified in writing to the QA Representative. 

C. Warning Signs 

Warning signs identified in Section 2.3 shall be installed at sections of fence along 
Big Four Road, South Arlington Avenue and the GSX right-ofiway, such that the 
center of the sign is 56 inches above grOund surface and shall be capable of being 
seen at least 75 feet away. A sign shall be installed on the interior side of fencing 
every 100 linear feet. Signs shall be installed facing outward. 
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PART 4: MEASUREMENT AND PAYMENT 

4.1 MEASUREMENT 

Fencing shall be measured as lineal feet in place. Signs shall be measured as niunber installed. 

Grading, clearing and grubbing required for erection of die fence shall be considered incidental to 
the work, 

4.2 PAYMENT 

Security fencing placed in accordance with the Drawings and Specifications shall be paid according 
to the approved unit price schedule for the length in place. Signs placed in accordance with the 

place. 

PAY ITEM PAY UNIT 
Security Fence . Lineal Foot 
Waming Signs Each 
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SECTION 02936 

SITE RESTORATION 

PARTI: GENERAL 

14 DESCRIPTION 

The work covered under this section shall include stabilizing those areas disturbed directly or 
indirectly by the corrective measures construction including restoring excavation areas in the 
drainage ditches along South Arlington Avenue with sod, restoring the drainage ditches along the 
CSX railroad right-of-way and on-site with aggregate, restoring the excavation area south of the 
Citizens Gas fence line with turf, and restoring the on-site areas with either crushed aggregate or turf 
as designated on Sheet 9 of the design drawings including turf establishment on containment cell. 

The Contractor shall provide all labor, materials and equipment to prepare subgrade to receive the 
proposed restoration. Within areas proposed for sod or turf (grass from seed) the Contractor shall 
secure and import topsoil, spread topsoil, fertilize, mulch, seed, water, place sod and maintain 
seeded and sodded areas designated until acceptance in accordance with the Contract Documents 
and as directed by the QA Repre^tative. Restoration of areas with aggregate will include installing 
a geotextile filter fabric (where designated), providing and placing aggregate, protecting stabilized 
areas until final acceptance. 

1.2 RELAIT:D SECTIONS 

A. Section 01050 - Field Engineering 

B. Section 01351 - Health and Safety Plan Requirements 

C. Section 02100 - Site Preparation 

D. Section 02110- Site Clearing and Grubbing 

E. Section 02115 - Erosion and Sediment Control Measures 

F. Section 02150-Demolitipn of Remnant Structures 

G. Section 02210-Earthwork 

H. Section 02715 - Water Management During Construction 
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L Section 02720 ̂  Site Stormwater System 

. J. Section02831-Fencing 

1.4 SUBMITTALS 

The following submittals are required as part of the site restoration work: 

• Contractor shall submit topsoil and sod source names, location and previom land 
use, results of topsoil analy ses, a certification that the topsoil and sod are clean and 
recommendations for fertilizer and lime. 

• Certificates finm lime and fertilizer vendors including pertment material properties. 

• Certificates from seeid vendors for proposed seed mixtures inclucfing botanical and 
common names and proportions of seeds, purity content expressed as percentage, and 
germination. 

• Suppliers reconmiendations for installation and maintenance of turf and sod 
ihcludihg cutting method and recommended grass hei^t, fertilizer fiequency and 
rates, and recommendations for watering/soil moisture. Contractor shall higUight 
where supplier's recommendations vary from these specifications and request QA 
Representative approval for deviation from this specification. 

Contractor Shall submit name and location of proposed quarry for aggregate 
including IDEM permit number and certification that aggregate source is not 
contaminated. 

Contractor shall submit manufacturer's material property and installation 
information, labels and delivery tickets for tackifier, erosion Control mat, and 
geotextile. 

1.5 QUALITY ASSURANCE 

Quality Assurance shall be peifoimed in accordance with the CQAP, The QA Representative shall 
ensure that work is completed, in accordance with the Contract Dpcuinents. 
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PART 2: PRODUCTS 

2;! TOPSOIL 

Topsoil shall be friable and loamy and classified as loam^ silt loam, sandy clay loam, or clay loam 
capable of supporting good vegetative growth. Topsoil shall be free from subsoil, slag, clay. Stones, 
lumps, live plants, rootSj sticks^ noxious weeds, mine spoils, and foreign matter prior to placement. 

Soil analyses shall be conducted at least once for every 1,000 cubic yards of topsoil placed. Soil 
analyses shall consist Of tests for organic content, nutrients, and pH conducted by an approved 
agricultural laboratory. Geotechnical testing shall consist of classification in accordance v/ith the 
Unified Classification System (ASTM D2487). The Contractor shall incoiporate fertilization and 
liming recommendations developed from the soils analyses for the topsoil. Recommendations shall 
include at a minimum: application rates, fertilizer type and quality, and lime type and quality 
specific to areas being restored vdth sod and areas being restored with turf. Topsoil shall have an 
organic carbon content greater than 2.5 percent. 

less than IDEM RISC Default Residential Standards for Direct Contact and Soil to Groundwater, 
whichever is more stringent. Analytical testing shall be conducted once for each borrow source, 
unless additional testing is requested by the QA Representative. Copies of fiie bills of lading for 

the borrow source. 

The submittal fOr each topsoil sOurce shall include the source name, location, the prior use of the 
source, and a statement fiem the supplier that the material is not contaminated. . 

22 FERTILIZER 

Fertilizer shall be commercial grade, free flowing, slow release fertilizer with 50% of the elements 
derived from organic sources, uniform in composition and shall conform to applicable local, state 
and federal regulations. Fertilizer rates and proportions shall meet the recommendations developed 
by topsoil analysis as required to eliminate any deficiencies in the topsoil to the following 
proportions: Nitrogen 20%, phosphoric acid 10%, soluble potash 10%. 
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23 SEED MIXTURE 

acre. 

The permanent seed mixture for the area sotith of die Citizens Gas fence, die cap and odier disturbed 
areas designated for tmf establishment shall be composed of the following species. Mix ratios may 
be altered based on availability Of species : 

• 50% Kentucl^ Blue Giass 
• 20% Creeping Red Fescue 
• 20% Integra Perennial Rye 
• 10% Clover 

Seed shall have a minimum pure seed content of 98% with a mmimum giermination of 85%. Seed 
shall be applied at a rate of 150 lb to 200 lbs per acre. Seed shall be furnished in origmal contmers 
showing analysis of seed mixture, percentage of pure seed, year of production, net weight, date of 
packaging, and location of packaging. Damaged packages shall not be accepted. Seed germination 
shall have been tested within six months of the planting date. No seed shall be accepted with a 
germination test date more than six months Old unless retested. 

2.4 MULCH AlSnb TACKIFIER 

Mulch shall consist of diy oat or wheat straw free from weeds, foreign matter tmdesirable to plant 
life. Straw mulch shall not be chopped or finely broken (except for hydroSeeding). Mulch shall be 
applied in combination with seed, tackifier and water using a hydraulic seeder. Mulch rate shall be 
1,000 lbs/acre> Tackifier shall be a nomtoxic/non-asphaltic emulsion md consist of natural 
vegetable gum blended with jelling and hardening agents, approved by the QA Representative. 
Application rate shall be 220 lbs per acre unless otherwise recommended by the manufactiu'er. 
Water shall be utilized at a rate of4,500 gallons per acre during hydroseediag. 

2.5 TURFREINFORCE^NT 

Synthetic erosion control mat shall be uSed on the Containment cell. Synthetic erosion control mat 
shall be similar to Tensar Mat 400, or approved equivalent, and shall have a minimtun xmit weight of 
12 ounces per square yard. 

Turf reinforcement used for all turf areas (excluding the containment cell) shall be a biodegradable 
fiber mat similar to Curlex NetFrCe or approved equivalent shall be used for all reniaining turf. The 
material shall not have polypropylene netting. 
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2.6 SOD 

Sod will be used to establish turf within designated stoimwater swales and basins^ The sod grass 
type shall be similar to the seed mixture specified in 2.3. Sod Shall be free of weeds and undesirable 
coarse weedy grasses. Sod shall be machine cut at a uniform soil thickness of 1^ inch (2.5 cm), plus 
or minus 1/4 inch (0.6 cm), at the time of cutting. This thickness shall exclude shoot growth and 
thatch. Pieces of sod shall be cut to the suppliers standard width and len^, with a maximum 
allowable deviation in any dimension of 5%, Tom or imeven pads will not be acceptable. Standard 
size sections of sod shall be strong enough to support their ovm weight and retain their size mid 
shape when suspended from a firm grasp on one end of the section. Sod shall not be cut or laid in 
excessively wet or dry weather. Sod shall be harvested, delivered, and installed within a period of 
36 hours. 

2.7 WATER 

Water utilized for hydroseeding and maintenance watering shall be clean, fresh water. Watering to 
be performed on restored turf and sod areas not owned by RMC shall be obtained from the local 
public water/fire servicei The Contractor will be permitted to utilize water from within the proposed 
stormwater management basin for watering on the RMC property when approved by the QA 
Representative and the Contractor can assure that the water can be removed without disturbing 
sediment. The Confractor will not be permitted to utilize treated water from the water treatment 
system. 

2.8 COARSE AGGREGATE FOR RESTORATION 

Coarse aggregate shall be utilized to stabilize the surface of backfilled excavation areas, drainage 
ditches (on-site and off-Site), the perimeter access road and other disturbed site areas designated for 
surface stabilization with coarse , ag^gate. The types of coarse aggregate shall be as follows; 

2.8.1 Drainage Ditch Aggregate - Coarse aggregate utilized to stabilize drainage ditches 
shall be imported from an off-site, quany and be a hard durable angular stone 
meeting the gradation requirements for AASHTO #1 Stone. Recycled concrete may 
nm be utilized as drainage ditch aggregate. 

2.8.2 Off-Site Surface Stone Aggregate - Coarse aggregate utilized for surface stone on 
property not owned by RMC shall be a hard durable an^lar stone imported from an 
off^site quarry and meeting the gradation of an AASHTO #3 stone. 

2.8.3 On-Site Surface Stone Aggregate - On-site surface stone shall conform to the 
requirements established for Granular Fill as described in Specification Section 
02210. 

rdonpuooriiaiBCTmniia-iowDainm 02936-5 



Final CM Design 
Refined Metals Corporation 

Beech GroVe^ Indiana 
October 6,2010 

2.9 GEOTEXTILE 

Geotextile placed beneath the aggregate in areas of drainage ditch restoration and access road 
crushed stone shall be a non-woven geotextile filter fabric material possessing a minimum grab 
strength of200 lbs/in and minimum puncture strength of 90 lbs. 

PART 3; EXECUTION 

3.1 GENERAL 

On-site i 
shall be restored A^th aggregate. Off-site drainage ditches alpng South Arlington:Avenue and the 
lawn area south of the Citizens Gas fence shall be restored with sod. Disturbed areas (besides the 
drainage ditch along the driveway) within the KMC property shall be restored with turf (topsoil, 
seed, mulch, erosion control mat and fertilizer) or on-site surface stone aggregate. 

3.2 DELIVERY, STORAGE AND HANDING 

3.2.1 Seed 

pereentage of pure seed, year of production, net weight, date of packaging and location of 
packagihg. Seed which has become wet, moldy, or otiierwise damaged in transit or in storage will 
not be acceptable. Damaged packages are not acceptable. 

3.2.2 Fertilizer 

Fertilizer shall be deliveied and stored in Waterproof bags showing weight;, chemical analysis, and 
name of manufacturer. 

3.2J Erosion Controi Mat 

Erosion control mat shall be stored in accordance widi Manufactuyrer's recommendations. Damaged 
rolls are not acceptable. 

3.3 TOPSOIL PLACEMENT 

Topsoil shall be graded in accordance with the design drawings and to the satisfaction of the QA 
Representative. Underlying soil shall be properly graded and loosened tQ a depth of 2 inches before 
placing the topsoil. Stones and other foreign material 2 inches or larger in any dimensioii shall be 
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removed. Unsuitable or surplus material shall be removed and satisfactorily disposed of by the 
Contractor. 

Topsoil shall be placed on prepared areas aind, Unl^s otherwise indicated, spread and compacted to a 
6-inch uniform depth +/- 1.5 inches. Compaction shall be with a roller weighing not over 120 
pounds per foot width of roller.. Topsoil shall not be placed in a wet or frozen condition or on wet or 
frozen subgrade. 

3.4 TURF REINFORCEMENT 

Turf reinforcement shall be irlstalled in the topsoil in accordance With Manufacturer's instructions. 
Turf reinforcement shall secured using biodegradable stakes. Metal pins will not be permitted. 

3.5 SEEP BED PREPARATION 

Previously placed materials shall be protected by the Contractor during seeding. Foreign materials, 
plants, roots, stones, and debris shall removed from the area being seeded. 

The Contractor shall cultivate the ground surface to a depth of 3 inches iintil the soil is uniform in 
texture and suitable for seeding. Discing, raking, blading, or other approved methods shall be used 
to pri^are the soil for seeding. Areas inaccessible to mechanized equipment shall be cultivated by 
hand. The sur&ce of the seed bed shall conform to the established finished grades . 

3.6 FERTILIZER 

Fertilizer shall be applied at the rate recommended by the results of the topsoil analyses. 
Application shall be performed with a drill or broadcast spreader or hydiaulically as a seed fertilizer 
slurry. 

3.7 TEMPORARY SEED APPLICAtlQN 

Temporary seed shall be applied immediately at the rate identified in Section 2.3 if the area will be 
exposed 14 days or more. Afrer seedbed preparation, the Contractor shall apply the specified seed 
rmxture, fertilizer and mulch. Seed shall be sovm uniforrnly by means of rotary seeder, cyclone 
seeder, drill, cultipaeker seeder or hydroseeder. 

3.8 PERMANENT SEED APPLICATION 

After seed bed preparation, the Contractor shall apply the seed mixture in Section 2.3 within 14 days 
of grading completion. Seed shall be sown uniformly by means of a rotary seeder, hydraulic 
equipment, or other approved technique. The preferred seed application period shall be April 
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through July; however, seed may be applied as late as September or early October. All areas 
di$turbed by remedial activities shall be permanently seeded iising specified seed types and 
application rates. Seeding shall be performed in accordance with the manufacturer's 
recommendations. 

3.9 SOD INSTALLATION 

im 
excess of 2 inches (5 cm) in length or diameter. Sod shall not be applied to gravel or other non-soil 
surfaces. Any irregularities in soil surface resulting from topsoil or other operations shall be filled 
or leveled in order to prevent the formation or depressions or water pockets. 

Areas to be sodded will be watered with a minimum of I/2-inCh (13 mm) of water imless recent rains 
have provided equivalent moisture. The first row of sod shall be laid in a straight line with 
subsequent rows placed parallel to and butting tightly against orie another. Lateral joints shall be 
staggered to promote uniform growth and strength- Care shall be exercised to insure that sod is not 
stretched or overlapped and that all joints are butted tight in order to prevent voids which would 
cause ̂ ing of the roots. Sod shall be laid with staggered joints and be seciired by pegging or other 
approved methods. Sod shall be installed with the length perpendicular to the slope. Begm laying 
sod at the bottom of the slope and wOrk uphill. As sodding of Clearly defined areas is completed, 
sod shall be rolled or tamped to provide firtti contact between roots and soil. Turf reinforcettient, or 
other netting may be pegged over sOd fOr extra protection in critical areas. Sod shall be installed in 
the remediated areas along South Arlington Avenue, Turf establishment Via seeding shall be used 
for vegetation in all other areas. 

3.10 MULCHING 

Mulch material shall be applied by the Contractor following seeding. Mulch may also be applied 
dining hydroseeding. Mulch shall be spread uniformly over the seeded areas at a rate of 1.0 
tons/acre (0.5 tons/acre if hydroseeding). The mulch shall be applied to produce a loose layer 0.75 
to 1 inch deep. Mulches of hay or straw shall be tied down with liquid mulch binder at a rate of 200 
to 250 gallons per acre, or Synthetic binder applied in accordance with the mainufacturers 
specifications. Binder applied fiirough hydro-seeding shall be applied at 220 gallons per acre 

3.11 WATERING 

The Contractor shall apply water as needed to maintain a continuously hioist seed bed to ensure 
germination. Sufficient water shall be applied in the form of a fine spray to moisten the soil to a 
depth of three (3) inches. Surface water from creeks and ditches may not be used for this purpose. 
Watering shall be performed so as not to disturb seed or anchor mulch. Watering may not be 
required, depending on the weather conditions. 
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For sodded areas, after rolling sod shall he irrigated to a depth sufficient that the underside of die sod 
pad and the soil 4 inches (10 cm) below the sod is thoroui^ly wet. During the first week, in the 
absence of adeqiiate lainfall, watering shall be performed as often as necessary to maintain moist 
soil to a depth of at least 4 inches (10 cm). 

3.12 COARSE AGGREGATE SURFACE STONE RESTORATION 

Suiface areas designated for restoration with coarse aggregate shall be backfilled follovring the 

fill as required by the CM Design and QA Rq)resentative. The final 6-inches of filling required to 
attain the finished grading presented on Sheet 9 shall be performed using on-site suiface stone or 
off-site surface stone as appropriate. For the perimeter access road around the cpntaininent cell and 
off^site stirface stone restoration aireas, geotextile shall be placed between the subgrade and surface 
stone. On-site areas will be restored by placing on-site surface stone directly on the prepared 
subgrade. 

3.13 PROTECTION 

The Contractor shall protect restored areas against traffic and damage by erecting barricades and 
warning signs. 

3.14 REPAIR AND MAINTENANCE 

The turf and Sod areas shall be subject to scheduled inspections by the I^C 30 days, 90 days, and 
one year after completion of the contract work. KMC may also perform more frequent inspections 
as deemed necessaiy based on factors such as weather and success of vegetation. If, duriiig the 
course of these inspections, any portion(s) of the seeded areas are foimd to be unsatisfactory (areas 
of erosion, thin vegetative coverage or no coverage) to KMC, the areas shall be repaired and rcr 
seeded by the Contractor as originally specified, at no additional expense to RMC. 

The Contractor shall guarantee at least 90 percent surface area coverage of live, growing species 
from the seed mix applied for a period of one (1) year following the date of completion of work, 
witii the largest individual surface area not meeting the 90 percent coverage reqmrement not to 
exceed 100 square feet. Areas not fulfilling this requirement shall be prep^d and re^seeded at the 
expense of the Contractor. Areas disturbed by re-seeding shall also be re-seeded at the Contractor's 
expense usiiig the seed mix specified in this specification, imless alternate seed mix is approved by 
the QA Representafivei 
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cover: 

1. Apply suSdent water to eiisllre iimfonn seed gerrniiiation. The water shall be 
applied slowly to avoid puddling and crusting of the topsoil. 

2. Add topsoil where necessary, including areas affected by erosion, to maintain a 
uniform surface at the design grade. 

3. Reseed damaged areas showing root growth failure, deterioratidn, bare pr thin spots, 
and eroded areas and apply sufficient water to ensure uniform germihation. 

4. Pefform inOwing and fertilization at 3 ihonth intervals during the growing season 
including a final mowing and fertilization within 2 weeks of the final one year 
inspection. For sodded areas mowing Shall not be attempted until the sod is firmly 
rooted (typically 2-3 weeks). 

PART 4: MEASUREMENT AND PAYMENT 

4.1 MEASUREMENT 

Topsoil, of the specified 6-inch depth, shall be measuredby area in square yards. Topsoil spread to 
ai 
included as part of the contract unit price bid for topsoil. 
area in square yardsv 

Cheinical fertilizef nutrient and lime Will not be measured and shall tje included in the unit price for 
seeding. Seeding shall be measured in place by area in acres. Straw mulch and bindei- shall be 
measured in place by area in acres. Watering, rhamtenance, repairs, mowing, re-seeding, and re-
sodding shall not be nieasured and Shall be included in the unit prices for seeding or sodding. 

4.2 PAYMENT 

contract item imits: 

PAY ITEM 
Topsoil 
Tirf Reinforcement 
Turf Reinforcement (Net Free) 
Seeding, Mulching, Fertilizing 

PAY UNIT 
Square yard 
Square yard 
Squveyard 

Acre 
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Sod Installation Square Yard 
Stone Drainage Ditches Lineal Foot 

Prices shall include, but will not be limited to, all labor, materials, equipment and expertise for 
preparation of subgrade to receive topsoil, spreading of the topsoil, installation of erosion mat, 
seeding or sodding, fertilizing, watering and maintaining seeded areas until acceptance in 
accordance with the SpecificationSj Drawings^ or as directed by the QA Representative. 

All work associated with furnishing and hauling material will not be paid separately but shall be 
included in the work required, and as approved by the QA Representative, 

included in other items of the work required for turf establishment. 

Topsoil, sod, seed and mulch that washes out or blows away after it has been constructed and 
approved by the QA Representative for partial payment, shall be replaced by the Contractor at the 
Contractor's expense. 

No additional payment vdllbe made for removing approvedmaterial which is rendered unsuitable 
after placement or replacement; for removal, hauling, disposal and replacement of objectionable 
material; nor for any material placed outside of the lines and grades as shown on the Drawings or 
approved by the QA Representative. 

END OF SECTION 
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SECTION 02999 

DUST CONTROL AND AIR MONITORING 

PART 1: GENERAL 

1.1 DESCRIPTION 

The work covered by this section shall includCj but not be limited to furnishing, installing, and 
maihtaihing dust controls and air monitoring. The Contractor shall be responsible for all controls 
necessary to prevent generation of dust. The quantity and type of dust control measures may be 
increased or decreased based upon actual conditions which occur during the work. Such variations 
in quantity shall not be considered as alterations in the details of construction or a change in the 
character of die work. 

The Contractor shall be responsible for both Real-Time Air Monitoring and Time-Integrated Air 
Sampling as follows: 

A. The Contractor shall provide, install, and maintain three (3) ambient mr monitoring 
stations at the Site . The three stations shall be located as shown Sheet 4 of the design 
drawings. The station locations shall be placed upon platform raised 1.5 to 2 meters 
above the surrounding grade. 

B. The Contractor shall ensure that each station is equipped to monitor for total 
suspended particulates (TSP) and total lead. 

C. The Contractor shall be responsible for the collection and analysis of all air 

D. The Contractor shall maintain sample logs and quality control reports for submission 
to the KMC on an ongoing basis during the project 

E. The Contractor shall be responsible for evaluating the results of air sampling and for 
informing the QA Representative and RMC of any measures including additional 
dust control measures which are necess^ based upon those results. All results shall 
be subrnitted to the QA Representative. 

F. The Contractor shall be responsible for Real-Time Air Monitoring of construction 
activities using a direct reading aerosol monitor. 
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The Contractor shall be responsible for providing electrical power for the operation of the air 
monitoring stations and for protecting the stations from damage and theft. 

1.2 RELATED SECTIONS 

A. Section 01351-Health and Safety Plan Requirements 

B. Section 02100-Site Preparation 

C. Section 02110-Site Clearing and Grubbing 

D. Section 02150 - Demolition of Remnant Structures 

E. Section 02209 - Excavation/Handling/Placement 

F. Section 02210-Earthwork 

G. Section 02936 - Site Restoration 

1.3 DEFINITIONS 

CQAP - Construction Quality Assurance Plan 
fSP - Total Suspended Particulates 

1.4 QUALITY ASSURANCE 

Construction quality assurance shall be performed in accordance with the CQAP. 

1.5 REFERENCES 

40 CFR Part 50 Appendix B - Reference Method for the determination of suspended 
particulate matter in the atmosphere. 

USEPA SW-846 - Test Methods for evaluating solid waste - physical/chemical liiethods. 

1.6 SUBMITTALS AND QUALIFICATIONS 

The Cpntractor who performs the air monitoring functions described in this sectioh shall be 
experienced in the field of air monitoring at various sites. The Contractor shall possess a staff of 
chemists, industrial hygienists or enviroiunental scientists who are capable of assessing the results of 
air monitoring and advising the RMC on matters related to the results of analysis. 
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PART 2: PRODUCTS 

2,1 TIME-INTEGRATED Am SAMPLING 

2.1.1 Station Construction Materials 

In constructing the air monitoring stations, the Contractor shall employ materials designed to be 
weather resistant, such as pressure treated lumber or steel. Construction materials shall be of 
adequate thickness and strength to support all possible sampling equipment and all personnel who 
may be involved with collection of samples or maintenance of equipment. 

2.1.2 High Volume Air Sampling Stations 

The Contractor shall employ air samplers of the following or similar manufacture: 

A. Three (3) high volume samplers for the collection of TSP and total lead. The 
samplers shall be General Metal Works (GMW) Model 2310 samplers or approved 
alternate. 

2.1.3 Air Sampling Media 

filters. 

2.2 REAL-TIME Am MONITORING 

The Contractor shall monitor for TSP using a direct reading aerosol monitor. 

2.3 WIND DATA 

Contractor shall provide and operate an on-site meteorological station capable of measming and 
recording wind direction and speed. Results of the wind measurements will be submitted with the 
corresponding results. 

2.4 DUST CONTROL MEASURES 

Dust control measures shall include potable water, stockpile covers, mulch, or spray adhesives. 
Decontamination water shall be Used for dust Control Only in contaminated areas. Mulch shall meet 
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the requirements of Section 02936. The xise of spray adhesives must specifically he approved by the 
QA Representative throng the submittal process prior to on-site use. 

PART3; EJffiCUtlGN 

3.1 RELATIONSHIP TO WORKER HEALTH AND SAFETY PROGRAM 

Ambient air monitoring aS described herein shall not be considered a substitute for air monitoring 
activities related to the health and safety of site workers^ 

3.2 DUST CONTROL 

Dust control shall be conducted throughout the Site during all phases of work to prevent the 
presence of visible dust. The condition of no visible dust shall be maintained at all times. Die QA 
Representative shall have the authority to stop work at any time if visible dust is present or if 
performance standards are exceeded. Work may not proceed until dust control ineasures are 

file additional dust control or the stoppage of work. Dust control measures shall be applied 
periodically throtighout each work day ̂ oughout the Site. Dust control measures shall be appliol to 
disturbed contarninated areas, including excavations ahd placed waste, at the end of each work day. 
Dust control rnay be conducted by Sprirdding with potable water in non-contahiinated areas, until the 
surface is wet. Dust control shall be conducted by the Contractor to the satisfaction of QA 
Representative at no additional cost to the RMC. 

33 TIME^INTEGRATED AIR SAMPLING 

33.1 Construction of Monitoring Stations 

1.0 to 1.5 nieters above the ground surface. The Contractor shall ensure that the stations are 
supplied with electric current. 

3.33 Fixed Ambient Air Monitoring for Tot^ Lead 

Total lead sampling shall be performed for a rninirnum of three (3) days prior to commencement of 
works in order to establish baseline conditions. Thereafter, total lead sampling shall be performed 
daily for each Work phase with potratial for release lead impacted of dust. Work phases that have a 

excavation, waste placeinent Md restoration grading. Samples shall be collected with high volume 
air samplers for a 24-hour period; 
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Anal>/«is of the high volume samples will be performed on a rush basis (3 to 5 days). If analytical 
results from the first three days of sampling of each phase of work are below one-half the target 
levelSj then the sampling and analysis frequency will be reduced to once per week, and samples 
Collected after 3 da>^ but pfior to receiving initial data-do not need to be analyzed. If the results 
exceed one-half die action levels, then sampling and analysis will continue on a daily basis. Any 
discr^ancy on the need to collect air monitoring samples for a given day or activity shall be 
resolved by the QA Representative. 

The target level for lead in dust is 0.15 pg/m^ based on a 90 day rolling average as calculated for 
each TSP monitoring location. In addition, the maximum average weekly (based on 7-days) target 
level will be 0.5 pg/m^. The 90 day rolling average and weekly averages will be calculated by the 
QA Represeiitative using the results of the laboratory sampling 

If the total lead level in any of the daily samples exceeds 0.5 pg/in', the Contractor shall 
immediately take the necessary measures to reduce lead level. The Contractor is responsible for 
ensuring that target levels are achieved. 

3.3>3 SampUng Equipment and Media 

Samples for analysis of TSP and total lead will be collected with high volume sampling stations 
using bososiliCate glass fiber filters. 

3.3.4 Calibration PrDcedures and Frequency 

Thei 
Hi^ volume samplers shall be calibrated according to the manufacturer's recommendations. 

3J.5 Analysis Method 

Preparation and analysis of samples for total lead analysis will be conducted in accordance with 
USEPA/RCRA SW-846 Methods for Inductive Coupled Plasma Atomic Eniission Spectroscopy 
(Method 6010). 

Prepayration tuid ainalysis for determination of TSP will be performed gravimetriGally Using the 
USEPA Reference Method in 40 CFR 50, Appendix B. 

3.3.6 Sample Custody 

All samples shall be handled as described in the CQAP. All TSP filters shall be folded in half and 
then in half again and placed individually ill Ziploc bags. 
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A complete chain-of-^custody form shall be maintained for each set of samples collected from the 
site. Transportation and transfer of the samples shall comply With USEPA recommended chain-of-
custody protocols. Field notes shall be collected at the time of sample collection and will include 
any unusual conditions associated with the sample or Sampling equipment. 

3.4 REAI^TIME PERIMETER AiR MONITORING 

Real-time mr monitoring at the Site perimeter and work zone perimeter shall be performed during all 
phases of the work with potential for significant release of dust. Real-time monitoring at the wprk 
zone and Site perimeters shall be performed during decontainination, demolition, soil excavation, 
backfill, waste placement, cap installation and any o&er dust, generating activities as determined by 
the QA Representative, 

The QA Representative will calculate a target airbome particulate concentration (i^e., a trigger level) 

lead (O.lSpg/m^). This calculation will be performed by back calculating an allowable tofd 
particulate levels based on an average lead concentrations within the active work zone, 

The Contractor shall monitor for TSP at a minimum of six locations at the perimeter of the Site 
every 2 hours during each work activity listed above, and shall monitor the work zone perimeter 
hourly during each work activity, 

If real-time TSP monitoring results at the Site perimeter exceeds the trigger level, the Contractor 
shall stop work and initiate additional dust control measures, if real-time TSP monitoring results at 
the wOrk zone perimeter exceeds the trigger level, the Contractor shall initiate additional dUst control 
measures. 

3.5 FIELD RECORDS 

A logbook sh^l be maintained by operating personnel and kept up to date at all times. The logbook 
shall include observations relevant to operation of the air monitoring netWork and shall include the 
results of all real-time air monitoring. This book shall include all operating days and times, 
calibrations, problems, and corrective actions taken, maintenance, and results. All air monitoring 
results shall be provided to the QA Representative with the daily QC report: 

The Contractor shall provide mstrumentation at the Site to determine the Wind speed and wind 
direction. Wind speed and wind direction shall be obtained continuously. In addition, the 
Contractor shall obtain temperature and precipitation data on a daily basis from the nearest National 
Weather Service Station. All meteorological measurements will be included in the air monitoring 
report. 
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3.6 TERMINATION OF AIR MONITORING 

The Contractor shall not terminate monitoring of air by high-volume or real-time methods imtil 
approved by the QA Represratative. 

3.7 FINAL REPORT 

Contractor shall submit a find Air Monitoring Report at the conclusion of the project which shall 
include the results of all air sampling and analyses, meteorological measurements, real-time 
monitoring, equipment calibration and maintenance records and copies of the field logbook> 

PART 4: MEASUREMENT AND PAYMENT 

4.1 MEASUREMENT 

Air monitoring stations shall not be measured. This includes materials used in construction of the air 
monitOnng stations and air sampling equipment. 

Dust control will be considered incidental to the various work elements and will not be measured or 
paid separately. 
Co sts of testing samples shall be measured as niunber of tests run for each particular testing liiethodv 
Air sampling media shall be considered incidental to testing. 

Supplying power to the air monitoring station will not be measured and will be considered incidental 
to construction faGilities and temporary control. 

4.2 PAYMENT 

Payment for construction of air monitoring stations, including fully installed air samplers, shall be in 
accordance with the approved Lump Sum bid. Aerosol monitors and meteorological measuring 
equipment shall not be paid for, but shall be considered incidental to the work. 

Air sampling and laboratory analysis shall be paid for in accordance with the unit price schedule, 
based on the number of days indentifled in the Contractor's schedule submitted with the bid. RMC 
will not pay for additional air monitoring or lead analysis required beyond the originally established 
completion date. 

PAY ITEM UNIT 
Provide Air MonitCring Stations Lump Sum 
Lead Analysis Each 

END OF SECTION 
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EXCAVATION VOLUME V8 CELL CAPACITY 

ID OF . CY . 
WP1A 20,083 744 
WP1B 2,300 85 
WP1C 1,805 67 
WP1D 1,196 44 
WP2A 29,446 1,091 
WP2B 13,342 494 
WP2C 2,773 103 
WP3A 1,360 50 
WP3B 3,317 

CO CM 

WP6A 17,912. 663 
WP6B .456 . ..17 
MSB1A _ 13.983 . 516 

.1.778 66 
449 . 

9.968 . .369 1 . 131,796 4.881 

ON-SITE OFF-SITE 
ID OF CY 

; DW1 12,796 4W 
DW2 10,938 405 
ND1 4,784 177 
ND2 4,963 184 
NW 10,562 391 
FL1 4,407 163 
FL2 18,444 683 
FL3 31,799 1,178 

FL4A 11,041 409 
FL4B 4,552 169 
FL5 35,408 1.311 

149,695 5,544 

ID OF CY 
AA1 . 7.957 : .295; .' 
AA2 3,826 142 
AA3 4,515 167 
AA4 4,820 179 
AA5 2,267 84 
AA6 14,932 553 
CSX 5,489 203 
CGI 936 35 
CG2 2,704 100 

AMT1 1,372 51 
AMT2 5,674 218 
AMT3 140 5 

54,831 2.031 

CONTAINI MENT CEL L WASTE CAPACITY 

ELEVATI 
ON AREA 

DIFF 
DEPTH 

(FT) VOL (CF) 
CUM VOL 

(OF) 
CUM VOL 

(CY) 
841.5 54,149 

1 27,441 27,441 1,016 
842 55,616 

1 57,110 84,551 3,132 
843 58,604 

1 57,110 141,661 5,247 
844 55,616 

2 104,864 246,525 9,131 
.846. _ 49.248 

•" 2 ' 
848 43,800 

2 82,440 422,013 15,630 
850 38,640 

2 72,408 494,421 18,312 
852 33,768 

2 
854 29,184 

2 .;5.8,368 6.15,741 22,805 
856 24,888 

2 45,768 661.509 24,500 
858 20,880 

1 19,932 681,441 25,239 
859 18,984 

1 
860 3,200 

1 800 693,333 25,679 
860.5 0 

TOTAL CELL CAPACITY 25,679 CY 

F:!pFICEAGC(P^B:TSVHiMapp3-1048V^rMFirU Duign 10-10\VOLUMES TABLES Ravlsad Saptamber WlOjdi 
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SOIL LOSS ESTIMATION 

PURPOSE 

The following calculations estimate the average soil. The first calculation represents 
construction of the containment cell and storm water management basin area during clearing and 
grubbing, soil remediation, topsoil stripping, and grading. The second and third calculations 
represent erosion from the containment cell cap after final grading and vegetation. 

METHOD 

The Universal Soil Loss Equation will be used to estimate soil loss. 

A=RKLSCP 

Where: 
A = soil loss (tons/acre/yr) 
R = rainfall factor 
K = soil erodibility factor 
L = slope-length factor 
S = slope-gradient factor 
C = cropping-management factor 
P = erosion-control practice factor 

REFERENCES 

Values for R, K, L, S, C and P where obtained from Solid Waste Landfill Engineering and 
Design. 

1. The existing topsoil and shallow surface soils are sandy silt to silty clay loams 
(ML/CL). 

2. To calculate the soil loss during the period while clearing and grubbing, soil 
remediation, topsoil stripping, and grading is being performed, we have assumed 
that the soil will be bare and that the duration of exposure will be 60 days (0.16 
yrs). After construction of the SWM Basin outlet structures, sediment forebay, 
completion of the gravel access road and placement of the sod in the drainage 
swale and on the containment cell side slopes will be considered stable. 

3. Erosion finm the completed containment cell cap is calculated as an annual soil 
loss. The calculation is performed twice. Once for the first year following 
capping and once for after the first year. 

4. The following parameters for the Universal Soil Loss Equation have been 
assumed based on the above assumptions. 

R = 175 (see attached Figure 8.13) 
K = 0.38 (silt loam) 

F:VOFlCSA(X:»l'IU>JECI^la\20a3-1046\Rc|xifti\Fiiul Dengs 10-IO\Soil Lois Eniiiiitisnjloc 



LS (from attached Figure 8.14) 

For 2 % average slopes (slope length = 400 ft), LS = 0.45 
For 33% containment cell (slope length =95 ft), LS =6.0 

C = 1.0 (bare soil, see Table 8.17) 
C = 0.05 (newly seeded grass during first year, see Table 8.17) 
C = 0.003 (Ground cover 95% as grass) 
P = 0.90 (Roug^ irregular surface, see Table 8.18) 
P = 1.0 (Landfill sruface, see Table 8.18) 

4. Initial disturbance area = 3.5 acres 
Containment cell cap (330ft x 190ft) = 1.4 acres 

CALCULATIONS 

Soil Loss for Initial Disturbance Area 

A = RKLSCP 

A = 175*0.38*0.45* 1.0^0.9 = 26.9 tons/acre/yr 

Soil Loss During Period of Initiai Disturbance = 
0.16 yr(26.9 tons/acre/yr)*3.5 acres = 15.1 tons 

Soil Loss Rate for 33% Containment Cell Slope (First Yearl 

A = RKLSCP 

A= 175*0.38*6.0*0.05»1.0 = 19.95 tons/acre/yr 

Annual Soil Loss = 
19.95 tons/acre/yr *1.4 acres tons/acre = 27.9 tons/yr 

Annual Soil Loss Rate for 33% Containment Cell Slope (After Year 11. 

A = RKLSCP 

A= 175»0.38*6.0*0.003*1.0= 1.20 tons/acre/yr 

Annual Soil Loss = 
1.20 tons/acre/yr *1.4 acres tons/acre = 1.7 tons/yr 

F:V0nCEAGOPlU>IECrSNFik>\2003-1046\RqK«t^ii^ Design 10-10^1 Lon Effimttioii^loe 



CONCLUSION 

Through the above calculations we have attempted to evaluate the period of greatest exposure to 
soil loss and look at the long term condition on the area of the site most susceptible to soil loss. 
The calculations ignore the use of soil erosion and sediment control measures and requirements 
for the contractor to manage storm water during the course of the work. As a result, the values 
obtained are considered very conservative in that they do not represent the loss of soil from the 
site, but rather the potential loss if the proposed controls and management provisions were not 
utilized. 

The short term measurements include use of silt fence, internalizing draining using berms and 
ditches, capture and removal of storm water from active remediation areas, and sequencing work 
to minimize the potential for erosion and transport of soil/sediment. Long term measures consist 
of stabilizing the site surface with crushed concrete and stone, fore-bay area above the sediment 
pond to enhance sedimentation, restricted outlet structure within the SWM basin, restoration of 
drainage ditches within the public right-of-way with sod and internalizing nearly the entire site 
drainage to promote flow through the storm water management basin. 

F:V0nCEAGCVROIECTSyFila\2003-l04««<|)oitM'iiid Doiip 10-10\Soil Low Et 
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1 
D » 400 mt« 
h-^—I 

hsP 

.1 

. uco^ mbu BEASkET (1173) 

Fig. 8.13 Average aTUi^vaiuesofthexainiall factor, 
(courtesy of Iowa State University Press) . 

Slppe-Gradient Factor, 5 As slopes increase, the velocity of the nmoS' water 
increases. Which results in an increase in the abihl^ of the ronofi' water to 
detach paxticLes firom the soil mass. 

Values for L and S may be taken from Figure 8.14. 

Croppin^Management Factor, C The croppihg-management factor, C, is the' 
ratio of soil loss from'land cropped under partigalar conditions,.relative to 
that from continuously fellOwed land. The factor estimateB the effect of vege­
tative cover, soil conditions, and general management practices.. On landfills, 
freshly covered and witiiout vegetation or special erosion-reducing proce­
dures of cover placement, C wiH nsnally be approximately nnity. Typical val­
ues of C relevant to landfill design are noted in Table 8.17. 

Erosion-Control Practice Factor, P As appHed to landfills, the P factor is sinu-r. 
lar to C except that it accounts for the additional erosion-reducing effects of 
land management practices. Typical values relevant to landfill applications 
are listed in Tnble 8> 18. • - • -

••• -



194 LANPRLLCOYEH DESIGN Chap. 8 
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4/ 

1 . 
..I.. 

5 

0 TOO 200 300 400. SCO 600 700. BOO 

SUDPE LENGTH (ft) 

. Fig. 8.T4 Slope-lcaigtlh and sldpfripradient iactcas. (afto Beasl^, 1972} 
((^artes7 of Igwa State Unxversity-Bress} ' 

In the ev^t of erosion, it is essential that any distorbed areas be reveg^ 
tated as griiddy as possible, otherwise, erosion wiH be ipiickly accelerated.. Veloc­
ity controWsilt traps (e>g,. hay baleslj erosion matting, scxided swales, lined 
diaBnels, and drop pipes are all means of lowexing erosiim levels. Hgiire 8.15 
illustrates a downslope flume that is used to convey the runoff rapidly down the 
sides of a landflll site. 

8.9 WIND EROSION EFFECTS 

8.9.1 Components 

DiaSt is often a problem at landfin sites, especially in dry dimates. If 
soil is fine grained, it causes excessive wear of equipmentj is a potential health 
hazard to personnel on the site, and is a nuisance to residences or 
nearby. . 

Detailed computer models for calculating wind erosion losses are avaflablei 
but the data and computational requirements for these models are 
Luttqh et aL (1979) descrSbed a simple alternative modeh 
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Tabto B.17 VALUES OF C TOR VARIOUS CROP COVERS 

Land Cover "(rvalue 
ContixLOTXS fidlowed'laxid 

(bare soil, no crop) 

Mulch 

Heavy 1000 to 1500 VbJaen 

Moderate BOO to 1000 
lb! acre 

Light 2O0 to 500 Ih /acre 

Gzuses— 

Newly Seeded, first month 

Newly Seeded, during first 
year 

(hound cboer 95-100% as 
grass 

80% as grass 

60% as grass 

Permanent pasture, turf- ' 
grass 

XO 

0.2-

0.4 

0.6 

0.6 

0.05 

0.003 

0.01 

0.04 

0.03 

193-

• As a general gmdeQinei riaiiges of soQ losses (aU ill tons/acTe/Teax) are as follows: 
P <• A < 5—freqoektly considered an acc^table loss/year 
5 < A < 20—sedimentatiDn retenticm wfll be required 
A > 20^Hi.esign. changes wiQ be required (e.g., terraces or changes in slope 

and depth) 

• i :•/ 
Table LIB VALUES OFF FOR VARIOUS SURFACE PREPARATIONS 

tf 
Bpslbn Control Pracfice ' P Value 

Surface condiiion with Tib lAO 
cover; compact, smooth • 
scraped 

Landfill surface LOO 

Rough irregular surface; 0.90 
equipment (tracks in aU 
direcHpns) . -M 

Small sediment basins (1 0 jO 
basin for 4 dcr^) 

Trr-
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Project Engineer:. Paul Stratman 
Project Title: RMC - Beech Grove 
Project Comments: 
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Type.... Master Network Summary Page 1.01 

Name.... Watershed 

File.... F;\pFIC^GC\PROJECTS\Work\Beech Grove\pipe analysis new.ppw 

MASTER DESIGN STORM SUMMARY 

Net-work Storm Collection: indianapolis 

Total 
Depth Rainfall 

1 Event in Type RNF ID 

2 2.6400 Synthetic Curve Typell 2.4hr 
5 3..6000 Synthetic Curve TypeII 24hr 
10 4.0800 Synthetic Curve Typell 24hr 
25 4.8000 Synthetic Curve Typell 24hr 
50 5.2800 Synthetic Curve Typell 24hr 
100 6.0000 Synthetic Curve Typell 24hr 

MASTER NETWORK SUMMARY 
SOS Unit Hydrograph Method 

(*Node=Outfall; +Node=Diversion;) 
{Trun= HYG Truncation: Blahk=Nohe; L=Left; R=Rt.; LR=LeftSRt) 

Return HYG Vol Qpeak Qpeak 
Node ID Type Event ac-ft Trun hrs cfs 

CAP DA AREA 2 .145 11.9500 2.61 
CAP DA AREA 5 .236 11.9000 4.27 
CAP DA. AREA 10 .284 11.9000 5.13 
CAP DA AREA 25 .357 11.9000 6.44 
CAP DA AREA 50 .407 11.9000 7.31 
CAP DA AREA 100 ,483 11.9000 8,63 

CAP SW BASIN IN POND 2 .145 11.9500 2.61 
CAP SW BASIN IN POND 5 .236 11.9000 4.27 
CAP SW BASIN IN POND 10 .284 11.9000 5.13 
CAP SW BASIN IN POND 25 .357 11.9000 6.44 
CAP SW BASIN IN POND 50 .407 11.9000 7.31 
CAP SW BASIN IN POND 100 .4.83 11.9000 8.63 

Max WSEL 
ft 

Max 
Pond Storage 

ac-ft 

S/N: 

Bentley PondPac.k (10.00.027.00) 2:02 PM 

Bentley Systems, Inc 

10/4/2010 



Type.. . ,: Master Network Summary Page 1.02 

Name.... Watershed 

File.... F:\OFiCEAGC\PROJECTS\Work\Beech Grove\pipe analysis new.ppw 

MASTER NETWORK SUM^Y 
SCS Unit Hydrograph Method 

(*Node=Outfall; +Node=Diversion;) 
(Trun= HYG Truncation: Bla.nk=None; L=Left;- R=Rt; LR=?Left&Rt) 

Max 
Return HYG Vol Qpeak Qpeak Max WSEL Pond Storage 

Node ID Type Event ac-ft Trun hrs cfs ft ac-ft 

CAP SW BASIN OUT POND 2 .144 12.0500 1.61 838.37 .031 
CAP SW BASIN OUT POND 5 ,2-35 12.0500 2.49 838.66 .052 
CAP SW BASIN OUT POND 10 .283 12,0500 2.85 838.79 .063 
CAP SW BASIN OUT POND 25 .356 12.0500 3.27 838.99 .083 
CAP SW BASIN OUT POND 50 .406 12.0500 3.47 839.10 .097 
CAP SW BASIN OUT POND 100 ,482 12.0500 3.75 839.28 .120 

*00T 20 JCT 2 1.521 12.1000 4.77 
*OUT 20 JCT 5 2.323 12.1000 6.40 
^OUT 20 JCT 10 2.733 12.1000 7.14 
*OUT 20 JCT 25 3.356 12.1500 10.04 
*OUT 20 JCT 50 3.775 12.1500 13.03 
•*OUT 20 JCT 100 4.407 12.1000 16.04 

OUTLET STRUCTURE JCT 2 1.521 12.1000 4.77 
OUTLET STRUCTURE JCT 5 2;, 323 12.1000 6.40 
OUTLET STRUCTURE JCT 10 .2.733 12.1000 7.14 
OUTLET STRUCTURE JCT 25 3.356 12.1500 10.04 
OUTLET STRUCTURE JCT 50 3.775 12.1500 13.03 
OUTLET STRUCTURE JCT loo 4.407 12.1000 16.04 

SITE SW BASININ POND 2 1.376 11.9000 24.90 
SITE SW BASININ POND 5 2.087 11.9000 37.31 
SITE SW BASININ POND 10 2.450 11.9000 43.51 
SITE SW BASININ POND 2-5 3.0.00 11.9000 52.78 
SITE SW BASININ POND 50 3.369 11.9000 58.93 
SITE SW BASININ POND 100 3.926 11.9000 68.12 

SITE SW BASINOUT POND 2 1.376 12.2500 3.28 838.50 .594 
SITE SW BASINOUT POND 5 2.087 12.3500 4.08 838,92 .946 
SITE SW BASINOUT POND 10 2.450 12.3500 4.43 839.13 1.132 
SITE SW BASINOUT POND 25 3.000 12.2500 7.08 839.38 1.367 
SITE SW BASINOUT POND 50 3.369 12.1500 9.68 839.54 1.512 
SITE SW BASINOUT POND 100 3.925 12.1500 12.32 839.78 1.742 

S/N: 

Bentley PondPack (10.00.027.00) 2:02 PM 

Bentley Systems, Inc. 

10/4/2010 



Type.... Master Network Siinimary Page 1.03 

Name..;. Watershed 
File...;. F:\OFICEAGC\PROJECTS\Work\Beech GroyeNpipe analysis new.ppw 

MASTER NETWORK SUMMARY 
SCS Unit Hydrograph Method 

(*Node=Outfall; +Node=Diversion;) 
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; liR=Left&Rt) 

Return HYG Vol Qpeak Qpeak 
Node ID Type Event ac-ft Trun hrs cfs 

SW BASIN DA AREA 2 1.376 11.9000 24.90 
SW BASIN DA. 5 2.087 11.900.0 37.31 
SW BASIN DA AREA 10 2.450 11.9000 43.51 
SW BASIN DA AREA 25 3.000 11.9000 52.78 
SW BASIN DA AREA 50 3.369 11.9000 58.93 
SW BASIN DA AREA 100 3.926 11.9000 68.12 

Max WSEL 
ft 

Max 
Pond Storage 

ac-ft 

S/N: 
Bentley PondPack (10.00.027.00) 2:02 PM 

Bentley Systems, Inc. 
10/4/2010 



type.,.. Design Storms Page 2.01 

Name.... Indianapolis 

File,... F;\OFICEAGG\PROJECTS\Work\Beech Grove\pipe analysis new.ppw 

Title,.. Project Date: 3/31/2010 
Project Engineer: Paul Stratman 
Project Title.: KMC - Beech Grove 
Project Comments: 

DESIGiN STOWIS SUMMARY 

Design Storm File,ID = Indianapolis 

Storm Tag Name = 2 

Data Type, File, ID = Synthetic Storm Typell 24hr 
Storm Frequency = 2 yr 
Total Rainfall Depth= 2.6400 in 
Duration Multiplier = 1 
Resulting Duration = 24.0000 hrs 
Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs 

Storm Tag Name 

Data Type, File, ID = Synthetic Storm Typell 24hr 
Storm Frequency = 5 yr 
Total Rainfall Depth= 3.6000 in 
Duration Multiplier = 1 
Resulting Duration = 24.0000 hrs 
Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs 

Storm Tag Name = 10 

Data Type, File, ID = Synthetic Storm Typ.ell 24hr 
Storm Frequency = 10 yr 
Total Rainfall Depth= 4.0800 in 
Duration Multiplier = 1 
Resulting Duration = 24.0000 hrs 
Resulting Start Time= .0000 hrs Step= ,1000 hrs End= 24,0000 hrs 

Storm Tag Name = 25 

Data Type, File, ID = Synthetic Storm Typell 24hr 
Storm Frequency = 25 yr 
Total Rainfall Depth= 4.8000 in 
Duration Multiplier = 1 
Resulting Duration = 24.0000 hrs 
Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs 

Storm Tag Name = 50 

Data Type, File, ID = Synthetic Storm. Typell 24hr 
Storm Frequency = 50 yr 
Total Rainfall Depth= 5,2800 in 
Duration Multiplier = 1 
Resulting Duration = 24.0000 hrs 
Resulting Start Time- .0000 hrs Step= .1000 hrs End= 24.0000 hrs 

S/N: Bent-ley Systems, Inc. 

Bentley PondPack (10.00.027.00) 2:02 PM 10/4/2010 



T.ype.... Design Storms Page 2.02 

Name.... Indianapolis 

File.... F:\OFICEAGC\PROJECTS\Work\Beech GroveNp.ipe analysis new.ppw 

Title... Project Date: 3/31/2010 
Project Engineer: Paul Stiratman 

. Project, Title: RMC - Beech Grove 
Project Comments: 

• DESIGN STORMS SUMMARY 

Design Storm File,ID = Indianapolis 

Storm Tag Name = 100 

Data Type, File, ID = Synthetic Storm Typell 24hr 
Storm Frequency = 100 yr 
Total Rainfall Depth= 6.0000 in 
Duration Multiplier = 1 
Resulting Duration = 24.0000 hrs 
Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs 

S/N: Bentley Systems, Inc. 

Bentley PondPack (10.00.027.00) 2:02 PM 10/4./2010 



Type.... Tc Calcs 

Name.... CAP DA 

Page 3.01 

File F:\OFICEAGC\PROJECTS\Work\Beech Grove\pipe analysis hew.ppw 

TIME OF CONCENTRATION CALCULATOR 

Segment #1: Tc: User Defined 

Segment #1 Time: .0833 hrs 

Total Tc: .0833 hrs 

Calculated Tc < Min.Tc: 
Use Minimum Tc... 
Use Tc = .0833 hrs 

S/N: 

Bentley Pond.Pack (10.00,027.00) 2:02 PM 

Bentley Systems, Inc. 

10/4/2010 



Type. Tc Calcs • Page 3.02 

Name..,, GAP DA 

File F:\OFICEAGC\PROJECTS\Work\Beech GroveXpipe„analysis new.ppw 

T.c Equations used... 

User Defined 

Tc = Value entered by user 

Where: Tc = Time of concentration 

S/N: Bentley Systems, Inc. 

Bentley PondPack (10.00.027.00) 2:02 PM 10/4/2010 



Type Tc Calcs Page 3.03 

Name SW BASIN DA 

File F:\OP.ICEAGC\PRbjECTS\WorkVBeech Grove\pipe analysis new.ppw 

TIME OF GONCENTRATION CALCULATOR 

Segment #1: Tc: User Defined 

Segment #1 Time: .0833 hrs 

Total Tc: .0833 hrs 

S/N: Bentley Systems, Inc. 

Bentley PondPack (10.00.027.00) 2:02 PM 10/4/2010 



Type Te Calcs Page 3.04 

Name.... SW BASIN DA 

File F;\OFICEAGC\PROJECTS\Wbrk\BeeGh Grove\pipe analysis new.ppw 

Tc Equations used... 

User Defined 

Tc = Value entered by user 

Where: Tc = Time Of concentration 

S/N: Bentley Systems, inc. 

Bentley PondPack (10,00.027.00) 2:02 EM 10/4/2010 



Type.... Runoff CN-Area 

Name CAP DA 

: - Page 4.01 

File.i.. F;\OFIGEAGC\PROJEGTS\Wprk\Beech G.roveNpipe analysis new.ppw 

RUNOFF GORVE NUMBER. DATA 

Soil/Surface Description 
Area 

GN acres 

Grass 
Gravel 

84 
91 

1.180 
.166 

Impervious 
Adjustment Adjusted 
%G %UG GN 

84.00 
91.00 

GOMPOSITE AREA & WEIGHTED GN —> 1.34.6 84.86 (85) 

S/N: 

Bentley PondPack (10.00.027.00) 2:02 PM 

Bentley Systems, Inc. 

10/4/2010 



Type-.... Riihof f CN-Area 

Name.,,.-S.W.BASIN DA 

Page 4.02 

File.... F;,\OFICEAGC\PROiJECTS\Work\Beech GroveXpipe analysis new.ppw 

RUNOFF CURVE NUMBER DATA 

Impervious 

Soil/Surface Description 
Area Adjustment Adjusted 

Soil/Surface Description CN acres %C %UC CN 

Impervious 98 2.185 98.00 
Gravel 91 4.464 91.00 
Grass 84 2.854 84.00 

COMPOSITE AREA & WEIGHTED CN —> 9.503 90.51 (91) 

S/N: 

Bentley PondPack (10.00.027.00) 2:02 PM 

Bentley Systems, Inc. 

.10/4/2010 



Type.... Unit Hyd. Summary Page 5.01 

Name CAP DA Tag.: 2 Event: 2 yr 

File...;. F:\OFICEAGC\PROJECTS\Work\Beech Grove\pipe analysis, hew.ppw 
Storm... Typell 24hr Tag: 2 

SCS UNIT HYDROGRAPH METHOD 

STORM EVENT: 
Duration 
Rain Dir 
Rain File -ID 
Unit Hyd Type 
HYG Dir 
HYG File - ID 
Tc (Min. To) 

2 year stpm. 
= 2.4.0000 hrs Rain Depth = 2.6400 in 
= F:\OFICEAGC\PROJECTS\Work\Beech GroveX 

- Typell 24h.r 
Default Curvilinear 
F:\OFiCEAGC\PROJECTS\Work\Beech GroveX 
- CAP DA 2 
.0833 hrs 

Drainage Area = 1.346 acres Runoff CN= 85 

Computational Time Increment = .01111 hrs 
Computed Peak Time = 11.9286 hrs 
Computed Peak Flow = 2.73 cfs 

Time Increment for HYG File ^ .0500 hrs 
Peak Time, interpolated Output = 11.9500 hrs 
Peak Flow, Interpolated Output = 2.61 cfs 
WARNING: The difference between calculated peak flow 
and Interpolated peak flow is greater than 1.50% 

DRAINAGE AREA 

ID-CAP DA 
CN = 85 
Area = 1.346 acres 
S = 1.7647 in 
0.2S = .3529 in 

Cumulative Runoff 

1.2910 in 
.145 ac-ft 

HYG volume..! .145 ac-ft (area under HYG curve) 

***** SCS UNIT HYDROGRAPH PARAMETERS ***** 

Time Concentration, Tc = 
Computational Incf, Tm = 

Unit Hyd. Shape Factor = 
K= 483.43/645.333, K= 
Receding/Rising, Tr/Tp = 

unit peak, qp = 
Unit peak time Tp = 
Unit receding limb, Tr = 
Total unit time, Tb = 

.08330 hrs (ID: CAP DA) 

.01111 hrs = 0.20000 Tp 

483.432 (37.46% under rising limb) 
.7491 (also, K = 2/(l+(Tr/Tp)) 

1.6698 (solved from K = .7491) 

18.31 cfs 
..05553 hrs 
.22213 hrs 
.27767 hrs 

S/N: 
Bentley PondPack (10.00.027.00) 2:02 PM 

Bentley Systems-, Inc. 

10/4/2010 



type,.... Unit Hyd, S\raim.ary . Page 5.02 

Name...., CAP DA , Tag: 5 Event: 5 yr 

File.... F: \OFICEAG.C\PRO.JECTS\Work\Beech Grove\pipe , analysis. new.ppw 
Storm... Typell 24hr Tag: 5 

SCS UNIT HYDROGRAPH METHOD 

STORM EVENT: 
Duration 
Rain Dir 
Rain File -ID 
Unit Hyd Type 
HYG. Dir 
HYG File ̂  ID 
Tc (Min. To) 
Drainage Area 

5 year storm 
= 24,0000 hrs Rain Depth = 3.6000 in 
= F:\OFICEAGC\PROJECTS\Work\Beech Grove\ 

- Typell 24hr 
Default Curvilinear 
E:\OFICEAGC\PROJECTS\Work\Beech Grove\ 
- CAE DA 5 
.0833 hrs 
1.346 acres Runoff CN= 85 

Computational Time Increment = .01111 hrs 
Computed Peak Time = 11.9175 hrs 
Computed Peak Flow = 4.44 cfs 

Time increment for HYG File = .0500 hrs 
Peak Time, Interpolated Output = 11.9000 hrs 
Peak Flow, Interpolated Output = 4.27 cfs 
WARNING: The difference between calculated peak flow 
and interpolated peak flow is greater than 1.50% 

DRAINAGE AREA 

ID:CAP DA 
CN = 85 
Area = 1.346 acres 
S = 1.7647 in 
0.2S = .3529 in 

Cumulative Runoff 

2.1037 in 
.236 ac-ft 

HYG Voltime... .236 ac-ft (area under HYG curve.) 

***** SCS UNIT HYDROGRAPH PARAMETERS ***** 

Time Concentration, Tc 
Computational Incr, Tm 

.08330 hrs (ID: CAP DA) 

.01111 hrs - 0.20000 Tp 

Unit Hyd. Shape Factor = 483.432 (37.46% Under rising limb) 
K= 483.43/645.333, K= .7491 (also, K = 2/(1+(Tr/Tp)) 
Receding/Rising, Tr/Tp = 1.6698 (solved from K =?. .7491) 

Unit peak, qp = 18.31 cfs 
Unit peak time Tp = .05553 hrs 
Unit receding limb, Tr = .22213 hrs 
Total unit time, Tb = .27767 hrs 

S/N: 

Bentley PondPack (IO.OO.O27.OO) 2:02 PM 

Bentley Systems, Inc. 

.10/4/2010 



Type.... Unit Hyd. Summary Page 5.03 

Name CAP DA Tag: 10 Event: 10 yr 

File F:\OFICEAGC\PROJECTS\Wotk\Beech Grove\pipe analysis new.ppw 

Storm... Typell . 24hr Tag: 10 

SOS UNIT HYDRQGRAPH METHOD 

STORM EVENT: 10 
Duration 
Rain Dir = 
Rain File -ID = 
Unit Hyd Type = 
HYG Dir = 
HYG File ̂  ID = 
To (Min. To) = 
Drainage Area = 

year storm 
24.0000 hrs Rain Depth = 4.0800 in 
F:\OFICEAGC\PROJECTSVWork\Beech Grove\ 
- Typell 24hr 
Default Curvilinear 
F: \OFICEAGC\PROJEGTS\.Work\Beech Grove\ 
T CAP DA 10 
.0833 hrs 
1.346 acres Runoff CN= 85 

Computational Time Increment = .01111 hrs 
Computed Peak Time = 11.9175 hrs 
Computed Peak Flow = 5.32 cfs 

Time Increment for HYG File = .0500 hrs 
Peak Time, Interpolated Output = 11.9000 hrs 
Peak Flow, Interpolated Output = 5.13 cfs 
WARNING: The difference between calculated peak flow 
and ihterpolated peak flow is greater than 1.50% 

DRAINAGE AREA 

ID:CAP DA 
CN = 85 
Area = 1.346 acres 
S = 1.7647 in 
0..2S = .3529 in 

Cumulative Runoff 

2.5294 in 
.284 ac-ft 

HYG volume. ... .284 ac-ft (area under HYG curve) 

***** scs UNIT HYDROGRAPH PARAMETERS ***** 

Time Concentration, To 
Computational Incr, Tm 

.08330 hrs (ID: CAP DA) 

.01111 hrs = 0.20000 Tp 

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb) 
K= 483.43/645.333, K= .7491 (also, K = 2/(1+(Tr/Tp)) 
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491) 

Unit peak, qp = 18.31 cfs 
Unit peak time Tp = .05553 hrs 
Unit receding limb, Tt = .22213 hrs 
Total unit time, Tb = .27767 hirs 

• S/N: 

Bentley PondPack (10.00.027.00) 2:02 EM 

Bentley Systems, Inc. 

10/4/2010 



Type...,. Unit Hyd. Summary Page 5.04 

Name..,.> CAP DA . Tag: 25 Event:. 25 yr 

File...; F;\OFICEAGC\PROJECTS\Work\Beech Grove\pipe. analysis new.ppw 

Storm..,; Typell 24hr Tag: 25 

SCS UNIT HYDROGRAPH METHOD 

STORM EVENT: 
Duration 
Rain Dir 
Rain File ̂ ID 
Unit Hyd Type 
HYG Dir 
HYG File - ID 
Tc (Min. T.cj 
Drainage Area 

25 year storm 
= 24.0000 hrs Rain Depth = 4.8000 in 
= F:\OFICEAGC\PROJECTS\Work\Beech Grove\ 

- Typell 24hr 
Default. Curvilinear 
F:\OFICEAGC\PROJECTS\Work\Beech Grove\ 
- CAP DA 25 

.,0833 hrs 
1.346 acres Runoff CN= 85 

Computational Time Increment = .01111 hrs 
Computed Peak Time = 11.9175 hrs 
Computed Peak Flow = 6;65 cfs 

Time Increment for HYG File = .0500 hrs 
Peak Time, Interpolated Output = 11,9000 hrs 
Peak Flow, Interpolated Output = 6.44 cfs 
WARNING: The difference between calculated peak flow 
and interpolated peak flow is greater than 1.50% 

DRAINAGE AREA 

ID:GAP DA 
CN = 85 
Area = 1.346 acres 
S = 1.7647 in 
0.2S = .3529 in 

Cumulative Runoff 

3.1837 in 
.357 ac-ft 

HY;G volume... ,357 ac-ft (area under HYG curve) 

***** SCS UNIT HYDROGRAPH PARAMETERS ***** 

Time Concentration, Tc = .08330 hrs (ID: CAP DA) 
Computational Incr, Tm = .01111 hrs = 0.20000 Tp 

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb) 
K= 483.43/645.333, K= .7491 (also, K = 2/(1+(Tr./Tp) ) 
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491) 

Unit peak, qp = 18.31 cfs 
Unit peak time Tp = .05553 hrs 
Unit receding limb, Tr = .22213 hrs 
Total unit time, Tb = .27767 hrs 

S/N: 

Behtley PondPack (10.00.027.00) 2:02 PM 

Bentley Systems, Inc. 

10/4/2010 



Type...i Unit Hyd. Summary • Page 5.05 

GAP DA Tag: 50 Event: 50 yr 

File...i F:\OFICEAGC\EROJECTS\Work\Beech GroveNpipe analysis new.ppw 
Storm... Typell 24hr Tag: 50 

SCS UNIT HYDROGRAPH METHOD 

STORM EVENT: 50 
Duration ^ 
Rain Dir 
Rain File -ID = 
Unit Hyd Type = 
HYG Dir 
HYG File - ID = 
Tc (Min. Tc) = 
Drainage Area = 

year storm 
24.0000 hrs Rain Depth = 5.2800 in 
F:\0FICEAGC\PROJECTS\Work\Beech Grove\ 
- Typell 24hr 
Default Curvilinear 
F:\OFICEAGC\PROJECTS\Work\Beech Grove\ 
- CAP DA 50 
.0833 hrs 
1.346 acres Runoff CN= 85 

Computational Time Increment 
Computed Peak Time 
Computed Peak Flow 

.01111 hrs 
11.9175 hrs 

7.54 cfs 

Time Increment for HYG File = ,0500 hrs 
Peak Time, Interpolated Output = 11.9000 hrs 
Peak Flow, Interpolated Output = 7.31 cfs 
WARNING: The difference between calculated peak flow 
and interpolated peak flow is greater than 1.50% 

DRAINAGE AREA 

ID:CAP DA 
CN = 85 
Area = 1.346 acres 
S = 1.7647 in 
0.2S = .3529 in 

Cumulative Runoff 

3.6277 in 
.407 ac-ft 

HYG Volume... .407 ac^ft (area under HYG curve) 

***** SCS UNIT HYDROGRAPH PARAMETERS ***** 

Time Concentration, Tc = .08330 hrs (ID: CAP DA) 
Computational Incr, Tm = .01111 hrs = 0.20000 Tp 

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb) 
K= 483.43/645.333, K= .7491 (also, K = 2/(1+(Tr/Tp)) 
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491) 

Unit peak, qp = 18.31 cfs 
Unit peak time Tp = .05553 hrs 
Unit receding limb, Tr = .22213 hrs 
Total unit time, Tb = .27767 hrs 

S/N: 

Bentley PondPack (10.00.027.00) 2:02 PM 

Bentley Systems, Inc. 

10/4/2010 



Type..i. Unit Hyd. Summary Page 5.06 

Nante.. w. CAP DA Tag: ICQ Event: 100 yr 

File.... F:\OF'iCEAGC\PROJECTS\Work\Beech GroveNpipe analysis new.ppw 

Storm-.. Typell 24hr Tag: 100 

SCS UNIT HYDROGRAPH METHOD 

STORM EVENT: lOQ year storm 
Duration 
Rain Dir 
Rain File -ID 
Uiiit Hyd Type 
HYG Dir 
HYG File - ID 
To (Min. To) 
Drainage Area 

24.0000 hrs Rain Depth = 6.0000 in 
F:\OFICEAGG\PROJECTS\Work\Beech Grove\ 
- T.ypeli 24hr 
Default Curvilinear 
F:\OFICEAGC\PROJEGTS\Work\Beech Grove\ 
- CAP DA 100 
.0833 hrs 
1.346 acres Runoff CN= 85 

Computational Time Increment 
Confuted Peak Time 
Computed Peak Flow 

.01111 hrs 
= 11.9175 hrs 

8.88 cfs 

Time Increment for HYG File = .0500 hrs 
Peak Time, Interpolated Output = 11.9000 hrs 
Peak Flow, Interpolated Output = 8.63 cfs 
WARNING: The difference between calculated peak flow 
and interpolated peak flow is greater than 1.50% 

DRAINAGE AREA 

ID:CAP DA 
CN = 85 
Area = 1.346 acres 
S = 1.7647 in 
0.2S = .3529 in 

Ciomulative Runoff 

4.3025 in 
.483 ac-ft 

HYG Volume... .483 ac-ft (area under HYG curve) 

***** SCS UNIT HYDROGRAPH PARAMETERS ***** 

Time Concentration, To = .08330 hrs (ID.: CAP DA) 
Computational Incr, Tm = ,.01111 hrs = 0.20000 Tp 

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb) 
K= 483.43/645.333, K= .7491 (also, K = 2/(1+(Tr/Tp)) 
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491) 

Unit peak, qp = 18.31 cfs 
Unit peak time Tp = .05553 hrs 
Unit receding limb, Tr = .22213 hrs 
Total unit, time, Tb = .27767 hrs 

S/N: 

B.entley PondPack (10.00.027.00) 2:02 PM 

Bentley Systems, Inc. 

10/4/2010 



Type...., Unit Hyd. Summary Page 5.07 

Name.... SW BASIN DA Tag: 2 Event: 2 yr 

File.... F:\OFICEAGC\PROJECTS\Work\Beech Grove\pipe analysis new.ppw 

Storm..,. Typell 24hr Tag: 2 

SCS UNIT HYDROGRAPH METHOD 

STORM EVENT: 2 year storm 
Duration = 24.00.00 hrs Rain Depth = 2.6400 in 
Rain Dir = F:\OFICEAGO\PROJECTS\Work\Beech Grove\ 
Rain File -ID = - Typell 24hr 
Uiiit Hyd Type = Default Curvilinear 
HYG Dir = F:.\OFICEAGCSPROJECTS\Wofk\Beech Grove\ 
HYG File - ID = - SW BASIN DA 2 
Tc = .0833 hrs 
Drainage Area = 9..503 acres Runoff CN= 91 

Computational Time Increment = .01111 hrs 
Computed Peak Time = 11.9222 hrs 
Computed Peak Fl0>/ = 25:75 cfs 

Time Increment for HYG File = .0500 hrs 
Peak Time, Interpolated Output = 11.9000 hrs 
Peak Flow, Interpolated Output = .24.90 cfs 
WARNING-: The difference between calculated peak flow 
and interpolated peak flow is greater than 1.50% 

DRAINAGE AREA 

ID:SW BASIN DA 
CN = 91 
Area = 9.503 acres 
S = .9890 in 
0.2S = .1978 in 

Cumulative Runoff 

1.7383 in 
1.377 ac-ft 

HYG Volume... 1.376 ac-ft (area under HYG curve) 

***** SCS UNIT HYDROGRAPH PARAMETERS ***** 

Time Concentration, Tc = .08333 hrs (ID: SW BASIN DA) 
Computational Incr, Tm = .01111 hrs = 0.20000 Tp 

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb) 
K= 483.43/645.333, K= .7491 (also, K = iz/(1+(Tr/Tp)) 
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491) 

Unit peak, qp = 129.21 cfs 
Unit peak time Tp = .05556 hrs 
Unit receding limb, Tr - .2'2222 hrs 
Total unit time, Tb = .27778 hrs 

S/N: Bentley Systems, Inc. 

Bentley PondPack (10.00.027.00) 2:02 PM 10/4/2010 



type. w.. Unit Hyd, Sianmary . Page 5..08 
Name SW BASIN DA Tag: 5 Event: 5 yr 

File F:\OFICEAGC\PROJECTS\Work\Beech Grove\pipe analysis new.ppw 

Stormi... Typeli 24hr Tag: 5 

SCS UNIT HYDROGRAPH METHOD 

STORM EVENT:: 5 year storm 
Duration = 24.0000 hrs Rain Depth = 3^6000 in 
Rain Dir = F:\OFlCEAGO\PROjECTS\Work\Beech Grove\ 
Rain File -ID = - Typell 24hr 
Unit Hyd Type = Default Curvilinear 
HYG Dir = F:\OFICEAGC\EROJECTS\Work\Beech Grove\ 
HYG File - ID = - SW BASIN DA 5 
TO = .0833 hrs 
Drainage Area = 9.503 acres Runoff CN= 91 

Computational Time Increment = .01111 hrs 
computed Peak Time = 11.9222 hrs 
Computed Peak Flow = 38.35 cfs 

Time Increment for HYG File = .0500 hrs 
peak Time, Interpolated Output = 11.9000 hrs 
Peak Flow, Interpolated Output = 37.31 cfs 
WARNING: The difference between calculated peak flow 
and interpolated peak flow is greater than 1.50% 

DRAINAGE AREA 

ID:SW BASIN DA 
CN = 91 
Area = 9.503 acres 
S = .9890 in 
0.2S = .1978 in 

Cumulative Runoff 

2.6359 in 
2.087 ac-ft 

HYG Volume... 2..087 ac-ft (area under HYG curve) 

***** SCS UNIT HYDROGRAPH PARAMETERS ***** 

Time Concentration, To = ,08333 hrs (ID: SW BASIN DA) 
Computational Incr, Tm = .01111 hrs = 0.20000 Tp 

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb) 
K= 4,83.43/645.333, K= .7491 (also, K = 2/(1+(Tr/Tp)) 
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491) 

Unit peak, ^ = 129.21 cfs 
Unit peak time Tp = .05556 hrs 
Unit receding liitib, Tr = ..22222 hrs 
Total unit time, Tb = .27778 hrs 

S/N: Behtley Systems, Inc. 

Bentley PondPa.ck (10.00.027.00) 2:02 PM 10/4/2010 



Type.i.. Unit Hyd. Summary Page 5.09 

Name.;/.. SW BASIN DA Tag: 10 Event: 10 yr 

File.,.. F:\OFIGEAGC\PROJECTS\Work\Beech Grove\pipe analysis new.ppw 
Stem... Typell 24hr Tag: 10 

SGS UNIT HYDROGRAPH METHOD 

STORM EVENT: 
Duration 
Rain Dir 
Rain File -ID 
Unit Hyd Type 
HYG Dir 
HYG File - ID 
T.C 
Drainage. Area 

10 year storm 
= 24.0000 hrs Rain Depth = 4.0800 in 
= F:\OFlGEAGG\PROJEGTS\Work\Beech Grove\ 

- Typell 24hr 
Default Gurvilinear 
F:\OFIGEAGG\PROJEGTS\Work\Beech Grove\ 
- SW BASIN DA 10 
.0833 hrs 
9.503 acres Runoff GN= 91 

Gom.putational Time Increment 
Gomputed Peak Time 
GompUted Peak Flow 

.01111 hrs 
= 11.9222 hrs 

44.64 cfs 

Time increment for HYG File = • .0500 hrs 
Peak Tiiiie, Interpolated Output = 11.9000 hrs 
Peak Flow, Interpolated Output = 43.51 cfs 
WARNING: The difference between calculated peak flow 
and interpolated peak flow is greater than 1.50% 

DRAINAGE AREA 

ID;SW BASIN DA 
GN = 91 
Area = 9.503 acres 
S = .9890 in 
0.2S = .1978 in 

Gumulative Runoff 

.3.0940 in 
2.450 ac-ft 

HYG Volume 2.450 ac-ft (area under HYG curve) 

***** SGS UNIT HYDROGRAPH PARAMETERS ***** 

Time GOncentration, Tc. = .08333 hrs (ID: SW BASIN DA) 
Gomputational Incr, Tm = .01111 hrs = 0.20000 Tp 

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb) 
K= 483.43/645.333, K= .7491 (also, K = 2/(1+(Tr/Tp)) 
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491) 

Unit peak, qp = 129.21 cfs 
Unit peak time Tp = .05556 hrs 
Unit receding limb, Tr = .22222 hrs 
Total unit time, Tb = .27778 hrs 

S/N: 

Bentley PondPack (10.00.027.00) 2:02 PM 

Bentley Systems, Inc. 

10/4/2010 



Type.... Unit Hyd. Summary Page 5.10 

Name SW BASIN DA Tag: ,25 Event: 25 yr 

File,... F:\OFICEAGC\PROJECTS\Work\Beech Grove\pipe analysis new.ppw 

Storm... Typell 24hr Tag: 25 

SCS UNIT HYbROGRAPH METHOD 

STORM EVENT: 
Duration 
Rain Dir 
Rain File -ID 
Unit Hyd Type 
HYG Dir 
HYG File - ID 
To 
Drainage Area 

25 year storm 
= 24.0000 hrs Rain Depth = 4.8000 in. 
= F:\OFICEAGC\PROJECTS\Work\Beech Grove\ 

- Typell 24hr 
Default Curvilinear 
F:\OFICEAGC\PROJECTS\Work\Beech Grove\ 
- SW BASIN DA 25 
.0833 hrs 
9.503 acres Runoff CN= 91 

computational Time Increment 
Computed Peak Time 
Computed Peak Flow 

.01111 hrs 
= 11.9222 hrs 

54.03 cfs 

Time Increment for HYG File = .0500 hrs 
Peak Time, Interpolated Output = 11.9000 hrs 
Peak Flow, Interpolated Output = 52.18 cfs 
WARNING: The difference between calculated peak flow 
and interpolated peak flow is greater than 1.50% 

DRAINAGE AREA 

ID:SW BASIN DA 
CN = 91 
Area = 9.503 acres 
S = .9890 in 
0.2S = .1978 in 

Cumulative Runoff 

3.7881 in 
3.000 ac-ft 

HYG Volume... 3.000 ac-ft (area under HYG curve) 

***** SCS UNIT HYDROGRAPH PARAMETERS ***** 

Time Concentration, Tc = .08333 hrs (ID: SW BASIN DA) 
Computational Incr, Tm = .Ollll hrs = 0.20000 Tp 

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb) 
K = 483.43/645,333, K = .7491 (also, K = 2/(1+(Tr/Tp)) 
Receding/Rising, Tr/Tp = 1.6698 (solved, from K = .7491) 

Unit peak, qp = 129.21 cfs 
Unit peak time Tp = .05556 hrs 
Unit receding limb, Tr ?= .22222 hrs 
Total unit time, Tb = ,21118 hrs 

S/N: 

Be.ntley Pond.Pack (10,00.027.00) 2:02 PM 

Bentley Systems, Inc. 

10/4/2.010 



TypeUnit Hydi Sumniary Page 5.11 

Name...; SW BASIN DA Tag: 50 •• Event: 50 yr' 

File.... F:\OFlCEAGC\PROJECTS\Worlc\Beech Groye\pipe analysis new.ppw 

Storm... Typell 24hr Tag: 50 

SC;S UNIT HYDROGRAPH METHOD 

STORM EVENT: 
Duration 
Rain Dir 
Rain File -ID 
Unit Hyd Type 
HYG Dir 
HYG File - ID 
To 
Drainage Area 

50 year storm 
= 24.0000 hrs Rain Depth = 5.2800 in 
= F:\OFICEAGC\PROJECTS\Work\Beeeh GroveS 

- Typell 24hr 
Default Curvilinear 
F:\OFICEAGC\PROJECTS\Work\Beech Grove\ 
- SW BASIN DA 50 
.0833 hrs 
9.503 acres Runoff CN= 91 

Computational Time Increment 
Computed Peak time 
Computed Peak Flow 

.= .01111 hrs 
= 11.9222 hrs 
= 60.27 cfs 

Time Increment for HYG File = .0500 hrs 
Peak Time, Interpolated Output = 11.9000 hrs 
Peak Flow, Interpolated Output = 58.93 cfs 
WARNING: The difference between calculated peak flow 
and interpolated peak flow is greater than 1.50% 

DRAINAGE AREA 

ID:SW BASIN DA 
CN = 91 
Area = 9.503 acres 
S = .9890 in 
0.2S = .1978 in 

Cumulative Runoff 

4.2543 in 
3.369 ac-ft 

HYG Volume... 3.369 ac^ft (area under HYG curve) 

***** SCS UNIT HYDROGRAPH PARAMETERS ***** 

Time. Concentration, Tc = .08333 hrs (ID: SW BASIN DA) 
Computational Incr, Tm = .01111 hrs = 0.20000 Tp 

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb) 
K= 483.43/645.333, K= .7491 (also, K = 2/(1+(Tr/Tp)) 
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491) 

Unit peak, qp = 129.21 cfs 
Unit peak time Tp = .05556 hrs 
Unit receding limb, Tr = .22222 hrs • 
Total unit time, Tb = .27778 hrs 

S/N: 

Bentley PondPacJc (10;00.027.00) 2:02 PM 

Bentley Systems, Inc. 

10/4/2010 



Type.... Unit Hyd. Summary . • Page. 5.12 

Name.w.;. SW BASIN DA Tag: 100 ... Event: 100 yr 

File.... F:\OFICEAGC\PROJECTS\Work\Beech GroyeXpipe analysis new.ppw 
Storm.,. T-ypell 24hr Tag: 100 

SCS UNIT HYDROGRAPH METHOD 

STORM EVENT: 100 year storm 
Duration = 24.0000 hrs Rain Depth = 6.0000 in 
Rain Dir = F:\OFICEAGC\PROJECTS\Work\Beech GroveN 
Rain File -ID = -Typell 24hr 
Unit Hyd Type = Default Curvilinear 
HYG Dir = F:\OFICEAGC\PROJECTS\Work\Beech GroveN 
HYG File - ID = - SW BASIN DA 100 
To = .0833 hrs 
Drainage Area = 9.503 acres Runoff CN= 91 

Computational Time Increment = .01111 hrs 
Computed Peak Time = 11,; 9222 h" 
Computed Peak Flow = 69.59 cfs 

Time Increment for HYG File: = ,0500 hrs 
Peak Time, Interpolated Output = 11,9000 hrs 
Peak Flow, Interpolated Output = 68.12 cfs 
WARNING: The difference between calculated peak flow 
and interpolated peak flow is greater than 1.50% 

DRAINAGE AREA 

ID:SW BASIN DA 
CN = 91 
Area = 9.503 acres 
S = .9890 in 
0.2S = .1978 in 

cumulative RUnoff 

4.9572, in 
3.926 ac-ft 

HYG Volume,.. 3.926 ac-ft (area under HYG curve) 

***** SCS UNIT HYDROGRAPH PARAMETERS ***** 

Time Concentration, Tc = .08333 hrs (ID.: SW BASIN DA) 
Computational Incr, Tm = .01111 hrs = 0.20000 Tp 

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb) 
K= 483.43/645.333, K= .7491 (also, K = 2/(1+(Tr/Tp)) 
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491) 

Unit peak, qp = 129.21 cfs 
Unit peak time Tp - .05556 hrs 
Unit receding limb> Tr = .22222 hrs 
Total unit time, Tb = .27778 hrs 

S/N: Be.ntley Systems, Inc, 

B.entley PohdPack (10.00.027.00) 2:02 PM , 10/4/2010 



Type..... Outlet Input Data 
Name.... stormwater bas-ih 

Page 6.01-

File-.... F:\OFICEAGC\PROJE.CTS\Work\Beech GroveNpipe analysis new.ppw 

REQUESTED POND WS ELEVATIONS: 

Mill.. Elev.= 
Increment = 
Max. Elev.= 

83-7.25 ft. 
.25 ft 

840.00 ft 

OUTLET CONNECTIVITY 
if********************************************* 

> Forward Flow Only (Upstream to DnStream) 
< Reverse Flow Only (DnStream to UpStream) 
< > Forward and Reverse Both Allowed 

Structure No. Outfall El, ft E2, ft 

Inlet Box RO CO 839.250 840.000 
Culvert-Circular CO > TW 837.150 840.000 
Orifice-Circular 00 > TW 837.250 • 840.000 
TW SETUP, pS Channel 

S/N: 

Bentley PondPack (10.00.027.00) 2:02 PM 

Bentley Systems, Inc. 

10/4/2010 



Type.... Outlet.Input Data 

Name.... storiliwater basin 

Page 6.02 

File^:.. .. F: \OFICEAG.C\PROJECTS\Work\B,eech GroveXpipe, analysis new.pp.w •; 

OUTLET STRUCTURE INPUT DATA 

Structure ID 
structure Type 

# of Openings 
Invert Elev. 
Orifice Area 
Orifice Coeff. 
Weir Length 
Weir Coeff. 
K, Reverse 
Mannings n 
Kev,Charged Riser 
Weir Submergence 

= RO 
= Inlet Box 

839.25 ft 
8.0000 sq.ft 
.600 
12.00 ft 
2.800 
1.000 
.0000 
.000 

No 

S/N: 

Bentley PondPack (10.00.027.00) 2:02 PM 

Bentley Systems, Inc. 

10/4/2010 



Type.... Outlet Input Data 

Name.... stormwater basin 

Page 6.03 

File.... F:\OFICEAGC\PROJEGTS\Work\Beech GroveNpipe analysis new.ppw. 

OUTLET STRUCTURE INPUT DATA 

Structure ID 
Structure Type 

No. Barrels 
Barrel Diameter 
Upstream Invert 
Dnstream Invert 
Horiz. Length 
Barrel Length 
Barrel Slope 

OUTLET CONTROL DATA. 
Mannings n = 
Ke 
Kb 
K.r 
HW Convergence 

INLET CONTROL DATA.. 
Equation form = 
Inlet Control K = 
Inlet Control M = 
Inlet Control c = 
Inlet Control Y = 
T1 ratio (HW/D) 
T2 ratio (HW/D) 
Slope Factor = 

= CO 
= Curvert-CircUlar 

1.2500 ft 
837.15 ft 
836.90 ft 
25.00 ft 
25.00 ft 

.01000 ft/ft 

.0240 

.5000 
.079159 
.2000 
.001 

1 
.0078 
2.0000 
.03790 
.6900 
1..131 
1.291 
-...500 

(forward entrance loss) 
(per ft Gf full flow) 
(reverse entrance loss) 
+/- ft 

Use unsubmerged inlet control Form 1 equ. below T1 eley. 
Use submerged inlet control Form 1 equ. above T2 elev. 

In transition zone between unsubmerged and submerged inlet control, 
interpolate between flows at T.l & T2... 
At T1 Elev 
At T2 Elev 

838..56- ft 
838.76 ft 

> 
> 

Flow = 
Flow = 

4.80 cfs 
5.49 cfs 

S/N: 

Bentley PondPack (10.00..027..00) 2.: 02 PM 

Bentley Systems, Inc. 

10/4/2010 



Type.... Outlet Input Data Page 6,04 

Name stomwater basin 

File.... F:\OFiCEAGC\PROjECTS\Work\Beech Grpve\pipe analysis new.ppw 

OUTLET STRUCTURE INPUT DATA 

Structure ID = OO 
Structure Type = Orifice-Circular 

.# of Openings = 1 
Invert Elev, = 837,25 ft 
Diameter = 1.0000 ft 
Orifice Coeff.. = . 600 

Structure ID = TW 
Structure Type = TW SETUP, DS Channel 

FREE OUTFALL CONDITIONS SPECIFIED 

CONVERGENCE TOLERANCES... 
Maximum Iterations= 40 
Min. TW tolerance = .01 ft 
Max. TW tolerance = .01 ft 
Min. HW tolerance = .01 ft 
Max, HW tolerance = .01 ft 
Min. Q tolerance = .00 cfs 
Max. Q tolerance = .00 CfS 

S/N: . Bentley Systems, Inc. 

Bentley PbhdPack (10.00.027.00) 2:02 PH 10/4/2010 



Type. Outlet Input Data Page 6.05 

Name.... stormwater swale 

File.— F:\OFICEAGC\PROJECTS\Work\Beech GroveNpipe analysis new.ppw 

REQUESTED POND WS ELEVATIONS: 

Min.. Elev.= 837.25 ft 
Increment = .25 ft 
Max. Elev.= 840.00 ft 

OUTLET CONNECTIVITY 

> Forward Flow Only (Upstream to DnStream) 
< Reverse Flow Only (DnStream to UpStream) 
< > Forward and Reverse Both Allowed 

Structure No. Outfall El, ft E2, ft 

Culvert-Circular CO —--> TW 837.500 840.000 
TW SETUP, DS Channel 

S/N.: Bentley Systems, Inc. 

Behtley PondPack (10.00.027.00) 2:02 PM 10/4/2010 



Type.... Outlet, Input Data 

Name....- stormwater swale 

Page 6.06 

File.... F:\OFICEAGC\EROJECTS\Work\Beech GroveXpipe. analysis new.ppw 

OUTLET STRUCTURE INPUT DATA 

Structure ID 
Structure Type 

No. Barrels 
Barrel Diameter 
Upstream Invert 
Dnstream Invert 
Horiz. Length 
Barrel Length 
Barrel Slope 

= CO 
= Culvert-Circular 

1.2500 ft 
837.50 ft 
837.25 ft 
72.00 ft 
72>00 ft 
.00347 ft/ft 

(forward entrance loss) 
(per ft of full flow) 
(reverse entrance loss) 
+/- ft 

OUTLET CONTROL DATA.., 
Mannings n = .0240 
Ke = .5000 
Kb = .079159 
Kr = .5000 
HW Convergence = .001 

INLET CONTROL DATA... 
Equation form = 1 
Inlet Control K = .0078 
Inlet Control M = 2.0000 
Inlet Control c = .03790 
Inlet Control Y = .6900 
T1 ratio (HW/D) = .000 
T2 ratio (HW/D) = 1.295 
Slope Factor = -.500 

Use unsubmerged inlet control Form 1 equ. below T1 elev. 
Use submerged inlet control Form 1 eqiu. above T2 elev. 

in transition zone between unsubmerged and submerged inlet control, 
interpolate between flows at T.l & T2... 
At T1 Elev = 
At T2 Elev = 

837.50 ft 
839.12 ft 

> 
> 

Flow 
Flow 

4.80 cfs 
5.49 cfs 

S/N: 

Bent-ley PondPack (10.00.027.00) 2:02 PM 

Bentley Systems, Inc. 

10/4/2010 



Type,... Outlet Input Data • Page 6.07 

Name.... stormwater swale 

File..,. F:\OFICEAGC\EROiJEGTS\Work\Beech GroveNpipe analysis new.ppw 

OUTLET STRUCTURE iNPUT DATA 

Structure ID = TW 
Structure Type = TW SETUP, DS Channel 

FREE OUTFALL CONDITIONS SPECIFIED 

CONVERGENCE TOLERANCES.... . 
Maximum Iterations= 40 
Min. TW tolerance = .01 ft 
Max. TW tolerance = .01 ft 
Min. HW tolerance = .01 ft 
Max. HW tolerance = .0,1 ft 
Min. Q tolerance = .00 cfs 
Max. Q tolerance = .00 cfs 

S/N: Bentley Systems, Inc. 

Bentley PondPack (10.00.027.00) 2:02 PM 1O/4/2O10 



Type...,. Pond Routing Suiiraiary . . Page 7.-01 

Name.... CAP SW BASIN OUT Tag: 2 Event: 2yr 

File.... F:\OFICEAGe\PROJECTS\Work\Beeeh Grove\pipe analysis new.ppw 
Storiii... Typell 24hr Tag: .2 

LEVEL POOL ROUTING SUMMARY 

HYG Dir = F:\OFICEAGC\PROJECTS\Work\Beech,GroveN 
Inflow HYG file = NONE STORED - CAP SW BASIN IN 2 
Outflow HYG file = NONE. STORED - CAP SW BASIN. OUT 2 

Pond Node Data = CAP SW BASIN 
Pond Voiume Data = CAP Sw BASlN 
Pond Outlet Data = stormwater swale 

No Infiltration 

INITIAL CONDITIONS 

Starting WS Elev = 837.25ft 
Starting Volume = .000 ac-ft 
Starting Outflow = .00 cfs 
Starting Infiltr. = .00 cfs 
Starting Total Qout= . .00 cfs 
Time Inerment = .0500 hrs 

INFLOW/OUTFLOW HYDROGRAPH SUMMARY 

Peak Inflow = 2.61 cfs at 11.9500 hrs 
Peak Outflow = 1.61 cfs at 12.0500 hrs 

Peak Elevation = 838.37 ft 
Peak Storage = .031 ac-ft 

MASS BALANCE (ac^ft) 

+ Initial Vol = .000 
+ HYG Vol IN = .145 
- Infiltration = .000 
- HYG Vol OUT = .144 
- Retained. Vol = .001 

Unrouted Vol = -.000 ac-ft (.021% of Inflow Volume) 

S/N: Bentley Systems, Inc. 

Bentley PondPack (10,00.027.00) 2:02 PM 10/4/2010 



Type.... Bond Routing Summary ' . • ^ Page 7.02 

Name CAP SW BASIN OUT Tag: 5 ........ Event: 5 yr 

File.... F:\OFICEAGC\PROJECTS\Work\Beech Grove\pipe analysis new.ppw 
Storm. 1.- Typell 24hr Tag: 5 

LEVEL POOL ROUTING SUMMARY 

HYG Dir = F:\OFICEAGC\PROJECTS\Work\BeeGh Grove\ 
Inflow HYG file = NONE STORED ̂  CAP SW BASIN IN 5 
Outflow HYG file = NONE STORED - CAP SW BASIN OUT 5 

Pond Node Data = CAP SW BASIN 
Pond Volime Data - CAP SW BASIN 
Pond Outlet Data = stormwater swale 

No Infiltration 

INITIAL CONDITIONS 

Starting WS Elev = 837.25 ft. 
Starting Volume = .000 ae-ft 
Starting Outflow = .00 cfs 
Starting Infiltr. = .00 cfs 
Starting Total Qout- .00 cfs 
Time Increment = .0500 hrs 

INFLOW/OUTFLOW HYDROGRAPH SUMMARY 

Peak Inflow = 4.27 cfs at 11.9000 hrs 
Peak Outflow - 2.49 cfs at 12.0500 hrs 

Peak Elevation = 83.8.66 ft 
Peak Storage = ^052 ac-ft 

MASS BALANCE (ac^ft) 

+ Initial Vol = .000 
+ HYG Vol IN = .236 
- Infiltration = .000 
- HYG Vol OUT = .235 
- Retained Vol - .001 

Unrouted Vol = -.000 ac-ft (.012% of Inflow Volume) 

S/N.:. Bentley Systems, Inc. 

Bentley PondPack (10.00.027.00) 2:02 PM 10/4/2010 



Type Pond Routing Summary - Page 7.03 

Name CAP SW BASIN OUT Tag: 10 Event: lO yr 

File F:\OFICEAGC\PROJECTS\Work\Beech Grove\pipe analysis new.ppw 

Storm... Typell 24hr Tag.: 10 

LEVEL POOL ROUTING SUMMARY 

HYG Dir = F:\OFICEAGC\PROJECTS\Work\Beech Grove\ 
Inflow HYG file = NONE STORED - CAP SW BASIN IN 10 
Outflow HYG file = NONE STORED - CAP SW BASIN OUT 10 

Pond Node Data = CAP SW BASIN 
Pond Volume Data = CAP SW SASIN 
Pond Outlet Data = stormwater swale 

No Infiltration 

INITIAL CONDITIONS 

Starting WS Elev = 837.25 ft 
Starting Volume = .000 ac-ft 
Starting Outflow = .00 cfs 
Starting Infiltr. = .00 cfs 
Starting Total Qout= .00 cfs 
Time Increment = .0500 hrs 

INFLOW/OUTFLOW HYDROGRAPH SUMMARY 

Peak Inflow = 5.13 cfs at 11.9000 hrs 
Peak Outflow = 2.85 cfs at 12.0500 hrs 

Peak Elevation = 838.79 ft 
Peak Storage. = .063 ac-ft 

MASS BALANCE (ac-ft) 

+ Initial Vol = .000 
+ HYG Vol IN = .284 
- Infiltration = .000 
- HYG Vol OUT = .283 
- Retained Vol = .001 

Unrouted Vol = -.000 ac-ft (.010% of Inflow Volume) 

S/N: Bentley Systems, Inc. 

Bentley PondPack (10.00.027.00) 2:02 PM 10/4/2016 



Type..... Pond Routing Sunnnary Page 7 ; 04 

Name CAP SW BASIN OUT Tag: 25 . . Event: 25 yr 

File.... F:\OFICEAGC\PRO.JECTS\Work\BeeGh GroveVpipe analysis new.ppw 

•Storm... Typell 24hr . Tag: 25 

LEVEL -POOL ROUTING SUMMARY 

HYG pir = F:\OFICEAGC\PROJECTS\Work\Beech Grbve\ 
Inflow HYG file = NONE STORED - CAP SW BASIN IN 25 
Outflow HYG file = NONE STORED - CAP SW BASIN OUT 25 

Pond Node Data = CAP SW BASIN 
Pond Volume Data = CAP SW BASIN 
Pond outlet Data = stormwater swale 

No Infiltration 

INITIAL CONDITIONS 

Starting WS Elev = 837.25 ft 
Starting Volume - .000 ac-ft 
Starting Outflow = .00 cfs 
Starting Infiltr. = .00 cfs 
Starting Total Qout= rOO cfs 
Time Increment = .0500 hrs 

INFLOW/OUTFLOW HYDROGRAPH SUMMARY 

Peak Inflow 6.44 cfs at 11.9000 hrs 
Peak Outflow = 3.27 cfs at 12.050.0 hrs 

Peak Elevation = 838.99 ft . 
Peak Storage = .083 ac-ft 

MASS BAIANCE (ac-ft) 

•f Initial Vol = ,000 
+ HYG Vol IN = .357 
- Infiltration = .000 
- HYG Vol OUT = .356 
- Retained Vol = .001 

Uhrouted Vol = -.000 ac-ft (.008% of Inflow Volume) 

S/N: Bentley Systems, Inc. 

Bentiey PondPack (10.00.027.00) 2:02 PM 10/4/2010 



Type,... Pond Routing Summary Page 7.05 

Naraes,.> GAP SW BASIN OUT Tag: 50 , . , Event: 50 yr 

Filei,,.. F:\PFieEAGG\PROJECTS\Wprk\Beech Grove\pipe analysis new.ppw ; 
Storm... Typell 24hr Tag: 50 

LEVEL POOL ROUTING SUMMARY 

HYG Pir = F:\0FlGEAGC\PROJEGTS\Work\Be.ech Grove\ 
Inflow HYG file = NONE STORED - GAP SW BASIN. IN 50 
Outflow HYG file = NONE STORE.D - GAP SW BASIN OUT. 50 

Pond Node Data = GAP SW BASIN 
Pond Volume Data = CAP SW BASIN 
Pond Outlet Data = stormwater swale 

No Infiltration 

INITIAL CONDITIONS 

Starting WS Elev 
Starting Volume 
Starting Outflow 
Starting Infiltr. = 
Starting Total Qput= 
Time Increment 

837.25 ft 
.OOO ac-ft 
.00 cfs 
.00 cfs 
.00 cfs 

.0500 hrs 

INFLOW/OUTFLOW HYDROGRAPH SUMMARY 

Peak Inflow 
Peak Outflow 

7.31 cfs 
3.47 cfs 

at 
at 

11.9000 hrs 
12.0500 hrs 

Peak Elevation 
Peak Storage = 

83:9.10 ft 
.097 ac-ft 

MASS BALANCE (ac.-ft) 

+ Initial Vol = 
+ HYG Vol IN 
- Infiltration -
•- HYG Vpl OUT = 
- Retained Vol = 

.000 

.407 

.000 

.406 

.001 

Unrouted Vol -.000 ac-ft (,007% of Inflow Volume) 

S/N: 

Behtley PondPack (10.OO.027.00) 2:02 PM 

Bentle.y Systems, Inc. 

10/4/2010 



Type...... Pond Routing Summary Page 7-.06 

name CAP SW BASIN OUT Tag: 100 Event; 100 yr 

File F:\OFICEAGC\PROJECTS\WOrk\Beech Grove\pipe analysis new.ppw. 
Storm... Typell 24hr tag: 100 

LEVEL POOL ROUTING SUMMARY 

HYG Dir • = F:VOFICEAGC\PROJECTS\Work\Beech Grove\ 
Inflow HYG file = NONE STORED - CAP SW BASIN IN 100 
Out-flow HYG file = NONE STORED - CAP SW BASIN OUT 100 

Pond Node Data - CAP SW BASIN 
Pond Volume Data = CAP SW BASIN 
Pond Outlet Data = stormwater swale 

No Infiltration 

INITIAL CONDITIONS 

Starting WS Elev = 837.25 ft 
Starting Volume = .000 ac-ft 
Starting Outflow = .00 cfs 
Starting Infiltr. = .00 cfs 
Starting Total Qout= .00 cfs 
Time Increment = .0500 hrs 

INFLOW/OUTFLOW HYDROGRAPH SUGARY 

Peak Inflow = 8.63 cfs at 11.9000 hrs 
Peak Outflow = 3.:75 cfs at 12.0500 hrs 

Peak Elevation = 839.28 ft 
Peak Storage = .120 ac-ft 

MASS BALANCE (ac-f.t) 

+ Initial Vol = .000 
+ HYG Vol IN = .483 
- Infiltration = .000 
- HYG Vol OUT = .482 
- Retained Vol = .001 

Unrouted Vol = -.000 ac-ft (.006% of Inflow Volume) 

S/N: Bentley Systems, Inc.. 

Bentley PondPack (10.00.027.00) 2:02 PM 10/4/2010 



Type..... Pond Routing Summary • , Page 7.07-

Name.. . . .. SITE SW BASINOUT Tag: 2 Event: 2 yr. 

File.,. . .. F:.\OFICEAGG\PROJECTS\Work\Beech Grove\pipe, analysis .new.ppw 
Storm... Typell 24hr Tag: 2 

LEVEL POOL ROUTING SUMMARY 

HYG Dir = F:\OFICEAGC\PROJECTS\WOrk\Beech GroveN 
Inflow HYG file = NONE STORED - SITE SW BAS.ININ 2 
Outflow HYG file = NONE STORED - SITE SW BASINOUT 2 

Pond Node Data = SITE SW BASIN 
Pond Volume Data = SITE SW BASIN 
Pond Outlet Data = stormwater basin 

No Infiltration 

INITIAL CONDITIONS 

Starting WS Elev = 837.25 ft 
Starting Volume = .000 ac-ft 
Starting Outflow = .00 cfs 
Starting Infiltr. = .00 cfs 
Starting Total Qout= .00 cfs 
Time Increment = .05.00 hrs 

INFLOW/OUTFLOW HYDROGRAPH SUMMARY 

Peak Inflow = 24.90 cfs at 11.9000 hrs 
Peak Outflow = 3.28 cfs at 12.2500 hrs 

Peak Elevation = 838.50 ft 
Peak Storage = .594 ac-ft 

MASS BALANCE (ac-ft) 

+ Initial Vol = .000 
+ HYG Vol IN = 1.376 
- Infiltration = .000 
- HYG Vol OUT = 1.376 
- Retained Vol = ^000 

Unrouted Vol = -.000 ac-ft (.008% of Inflow Volume) 

S/N: Bentley Systems, Inc. 

Bentley PondPack (10.00.027.00) 2:02 PM 10/4/2010 



Type., i., Pond Routing Summary PagO 7.08 

Name..i. SITE SW BASINOUT Tag; 5 Event: 5 yr 

File.... F:\OFICEAGC\PROJECTS\Work\Beech GroveXpipe analysis new.ppw 
Storm, . . Typell 2:4hr Tag: 5 

LEVEL POOL ROUTING SUMMARY 

HYG Dir = F:\OFICEAGC\PROJECTS\Work\Beech Grpve\ 
Inflow HYG file - NONE STORED - SITE SW BASININ 5 
Outflow HYG file = NONE STORED - SITE SW BASINOUT 5 

Pond Node Data = SITE SW BASIN 
Pond Voltime Data = SITE SW BASIN 
Pond Outlet Data = stofmwater basin 

No Infiltration 

INITIAL CONDITIONS 

Starting WS Elev = 837.25 ft 
Starting Volume = .000 ac-ft 
Starting Outflow = .00 cfs 
Starting Infiltr. = .00. cfs 
Starting Total Qout= .00 cfs 
Time Increment = .0500 hrs 

INFLOW/OUTFLOW HYDROGRAPH SUMMARY 

Peak Inflow = 37.31 cfs at 11.;9000 hrs 
Peak Outflow = 4.08 cfs at 12.3500 hrs 

Peak Elevation = 838.92 ft 
Peak Storage = .946 ac-ft 

MASS BALANCE (ac-ft) 

+ Initial Vol = .000 
+ HYG Vol IN - 2.087 
- infiltration = .000 
- HYG Vol OUT = 2.087 
- Retained Vol = ...000 

Unrouted Vol = ^.OOO ac-ft (.005% of Inflow Volume) 

S/N: Bentley Systems, Inc. 

Bentley PondPack (10.w00,027.00) 2:02 PM 10/4/2.010 



Type.;.. Pond Routing Summary Eage .7.09 

Name SITE Sw BASINOOT Tag: 10 Event: 10 yr 

File F:\OFICEAGC\PROJE.CTS\Worlt\Beech GroveNpipe., analysis new.ppw 
Storm... Typeli 24hr Tag: 10 

LEVEL POOL ROUTING SUMMARY 

HYG Dir , = F:\OFICEAGC\PROJECTS\Work\Beech Grove\ 
Inflow HYG file = NONE STORED - SITE SW BASININ 10. 
Outflow HYG file = NONE STORED - SITE SW BASINciuT 10 

Pond Node Data 
Pond Volinne Data 
Pond Outlet Data 

SITE SW BASIN 
SITE SW BASIN 
stormwater basin 

No Infiltration 

INITIAL CONDITIONS 

Starting WS Elev = 
Starting Volume = 
Starting Outflow 
Starting Infiltr. 
Starting Total Qout= 
Time Increment = 

837.25 ft 
.000 ac-ft 
.00 cfs 
.00 cfs 
.00 cfs 

.0500 hrs 

INFLOW/OUTFLOW HYDROGRAPH SUMMARY 

Peak Inflow 
Peak Outflow 

43.51 cfs 
4.43 cfs 

at 
at 

11.9000 hrs 
12.3500 hrs 

Peak Elevation 
Peak Storage = 

839.13 ft 
1.132 ac-ft 

MASS BALANCE (ac-ft) 

+ Initial Vol = .000 
+ HYG Vol IN = 2;450 
- Infiltration = .000 
- HYG Vol OUT = 2.450 
- Retained Vol = .000 

Unrouted Vol = -.000 ac-ft (.004% of Inflow Volume) 

S/N: 

Bentley PondPac): (10.00.027.00) 2:02 PM 

Bentley Systems, Inc. 

10/4/2010 



Type...;. Pond Routing Summary -Page 7.10 

Name..;;. SITE SW BASINOUT Tag: 25 • • Event: 25 yr 

File.... F:\dFl.CEAGC\PROJECTS\Work\Beech GroveXpipe-analysis new.ppw 
Stpm... Typell 24hr Tag: 25 

LEVEL POOL ROUTING SUMMARY 

HYG Dir = F:\OFICEAGC\PROJEeTS\Work\Beech GroveN 
Inflow HYG file = NONE STORED - SITE SW BASINiN 25• 
Outflow HYG file = NONE STORED - SITE SW BASINOUT 25 

Poiid Node Data = SITE SW BASIN 
Pond Volume Data = SITE SW BASIN 
Pond Outlet Data = stormwater basin 

No Infiltration 

INITIAL CONDITIONS 

Starting WS Elev = 837.25 ft 
Starting Volume = .000 ac-ft 
Starting Outflow. = .:00 cfs 
Starting Infiltr. = .00 cfs 
Starting Total QoUt= .00 cfs 
Time Increment = .0500 hrs 

INFLOW/OUTFLOW HYDROGRAPH SUtffldARY 

Peak Inflow = 52.78 cfs at. 11.9000 hrs 
Peak Outflow = 7.08 cfs at 12.2500 hrs 

Peak Elevation. = 839.38 ft 
Peak Storage = 1.367 ac-ft 

MASS BALANCE (ac-ft) 

+ Initial Vol = .000 
+ HYG Vol IN = 3.000 
- Infiltration = .000 
- HYG Vol OUT = 3.000 
- Retained Vol = .000 

Unrouted Vol = -iOOO ac-ft (.004% of Inflow Volume) 

S/N: Bentley Systems, Inc. 

Bentley PondPack (10.00.027.00) 2:02 PM 10/4/2010 



Type.... Pond Routing Summary Page 7.11. 

Name.,.. SITE SW BASINQUT Tag: 50 Event: 50 yr 

File.... .F:\OFICEAGC\PROJECTS\Wprk\Beech Grove\pipe analysis new.ppw. 

Storm,.. Typeli :24hr Tag: 50 , 

LEVEL POOL ROUTING SUMMARY 

HYG Dir .= F:\OFICEAGC\PROJEGTS\Work\Beech Grove\ 
Inflow HYG file = NONE STORED - SITE SW BASININ 50 
Outflow HYG file = NONE STORED - SITE SW BASINOUT 50 

Pond Node Data = SI.TE SW BASIN 
Pond Volume Data = SITE SW BASIN 
Pond Outlet Data = stormwater basin 

No Infiltration 

INITIAL CONDITIONS 

Start.ing WS Elev = 837 ,-25 ft 
Starting Volume = .000 ac-ft 
Starting Outflow = .00 cfs 
Starting Infiltr. = .00 cfs 
Starting Total Qout= .00 cfs 
Time Increment = .0500 hrs 

INFLOW/OUTFLOW HYDROGRAPH SUMMARY 

Peak Inflow = 58.93 cfs at 11.9000 hrs 
Peak Outflow = 9.68 cfs at 12.1500 hrs 

Peak Elevation = 839.54 ft 
Peak Storage = 1.512 ac-ft 

MASS BALANCE (ac-ft) 

+ Initial Vol = .000 
+ HYG Vol IN = 3.369 
- Infiltration = .000 
- HYG Vol OUT = 3.369 
- Retained Vol = .000 

Unrouted Vol = -.000 ac-ft (.003% of Inflow Volume) 

S/N: Bentley Systems, Inc. 

Bentley PondPack (10.00.027.00) 2:02 PM 10/4/2010 



Type iPond Routing Summary • Page 7 .12 

Name.... SITE SW BASINOUT Tag: 100 Event: 100 yr 

File.... F; \OFICiEAGC\PROiJECTS\Work\Beech Grove\pipe analysis new.ppw 
Storm... Typell 24hr Tag: 100 

LEVEL POOL ROUTING SUMMARY 

HYG Dir = F:\OF.ICEAGC\PROjECTS\Work\Beech Grove\ 
Inflow HYG file. = NONE STORED - SITE SW BASININ 100 
Outflow HYG file = NONE STORED ̂  SITE SW BASINOUT 100 

Pond Node Data. = SITE SW BASIN 
Pond Volume Data = SITE SW BASIN 
Pond Outlet Data = stormwater basin 

No Infiltration 

INITIAL CONDITIONS 

Starting WS Elev = 837.25 ft 
Starting Voliime = .000 ac-ft 
Starting Outflow = .00 cfs 
Starting Infiltr. = .00 cfs 
Starting Total QOut= .00 cfs 
Time Increment = .0500 hrs 

INFLOW/OUTFLOW HYDROGRAPH SUMMARY 

Peak Inflow = 68.12 cfs at 11.9000 hrs 
Peak Outflow = 12.32 cfs at 12.1500 hrs 

Peak Elevation = 839.78 ft 
Peak Storage = 1.742 ac-ft 

MASS BALANCE (ac-ft) 

+ Initial Vol = .000 
+ HYG Vol IN = 3.926 
- Infiltration = .000 
- HYG Vol OUT = 3.925 
- Retained Vol = .000 

Unrouted Vol = -.000 ac-ft (.003% of Inflow Voliame) 

S/N; Bentley Systems, Inc. 

Bentley PondPack (10.00.027,00) 2:02 PM 10/4/2010 



Appendix A- • • • ^ 

index of Starting Page Numbers for'ID-Nameis' 

-A-l 

CAP DA... 3.01, 4.01, 5.01, 5.02, 
5.03/ 5.04, 5.05, 5.06., 7.01, 
7.02, 7.03, 7.04, 7.05, 7.06 

—— I —— . 
Indianapolis... 2.01, 7.07, 7.08, 
7.09, 7.10, 7.11, 7.12 

s 
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The flow of 16.1 CPS lis the combination of flow entering the outlet structure from both Stormwater Basins. 
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Mefcod: ITiis analysis is performed in accoidance with published methods. 

EquatioDs: 

Weight of the central zone, Wc, is: 

Wc = -^X'y 
sin ̂  . 

where H ̂  slope height^ L = slope length 
p-slope angle 
t =? cap thickness 
Y = cap material unit weight 

Driving Force; Dc = Wc sin P 
Resisting Force, Rc ̂  Wc cos p tan S] . 
Where 5i = interface fiictidn angle between soil and upper layer of geotexdle 

F] = Re as long as the maximum force can be mobilized 
F3 = Wc cos P tan ^ 

Where 62 = interface hiction angle between geotextile and geomembrane. 
F5= WccospSs 

Where S3=interface Mction angle between georneinbrane and geotextile (contingency), 
F7 = Wc cos p tan 84 

Where 8:4 ~ interface friction angle between geotextile and the ^il sub-base. 
By equilibrium, F1 = F2; F3 = F4; F5 = F6; and F7 = F8. 

Rc 
Factor of Safety = — 

Assumptions: 
• The contribution of passive and active forces are ignored. 
• The critical interface is geocomposite to geomembrane (82). 
• The geonet / geoconmosite provides adequate drainage. 
• The cover soil is SM - SC, silt-sand clay mix. 
• L = 48'at 3H: IV, H = 16'(This is a conservative scenario) 

P=18.3° 
T = 2.0' 
Y= 120 pcf 

•<|>-3Q'' . 
81 = 25° - cover soil vs, upper layer of geotexfrle (nmge 20° ̂  28°) 
82= 22°- smooth 60 mil geomembrane vs. double sided geocomposite. 
83 = 22° - smooth 60 mil georhembrane Vs. geotextile 
84 = 25° - geotextile vs. soil sub-base (range 20° - 28°) 

• The acceptable factor of safety = 1.2 
• The TnaYiimitn force can be mobilized 

, Sheet: 2 of 4 Proiect No. 2003-1046 Proiecr NaineiRMC Beecli. Grove 
Bv:PGS Date:10/6./2010 De.scriptioniGeQSN'ntlietic Interface 
ciik. By;^ Date: Stabiliiv: 
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Source of NIITTIRHMI Vahies- . 
• Slope of geometry was determined fiom the design drawings. 
• Cover soil characteristics were taken firom NAVFAC DM 7,01,1986. 

Based on review of the interface friction angles, the critical interface (i.e. lowest Mctipn angle) is 
geocomposite (geotextile) vs.. smooth geomembi^e 

Weight of central zone: 

sin p 

sin 18.3° 

Wc= 12,230 lb/ft width 
Driving Force 

Dc = Wc sin p = [(12,230 lb/ft width)(sinl 8.3°)] 
Dc = 3,840 lb/ft width 

Resisting Force at: critic^ inteiface, 
F3 = F4 (by equilibrium) 
Re = F3 = Wc cos P tan 82 

Rc = 12,230 cos 18.3° tan 22° 
Rc = 4,691 lb/ft width 

If all Rc is mobilized, FJ =— 
• • Dc 

3.840/6/ftrndth 

142 > 1,2 and therefore is acceptoble 

Determine factor of safety for 61. 
Cover soil vs. Geocomposite (Double sided geotextile with geonet) 

As shown previously, De 3,840 lb/ft width 
Wc= 12,230 lb/ft width 

Rc = Fi = F2 = Wc cos P tan 5i 
Rc-12,230 lb/ft width cos 18.3° tan 25° 
Rc = 5 ,415 lb/ft width 

_ SMSlb! ftwidth ^ 

De Z,%mb I ftmdih ' 

1.41 > 1.2 and therefore acceptable 

Sheet: 3 Gf4 . Preiect No. 2003-1046 Project Name:RMC Beech Grove 
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CliLBv: • Date: Stability: 
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Deteimme iiiiDimiun mtei&ce Motion angle 
Rc F5 = 1.2 = — . 

, SMOlb/ ftwidth 
Re = 1.2 (3,840 Ih/ft width) = 4,608 Ih/ft width 
Rc-Wo cos p tan 6 

J 4,608/h/ ftwidth V 
o tsil ' ... 

y2,230/i/>wV//h(cosl 8.3°) / 
5 = 21.65° => 080 22° 

Conclusions: 
Ii 

33%, Th 
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1.0 OBJECTIVE 

Quality Assurance is defined as a planned and systematic pattern of means and actions designed to 

provide adequate confidence that items or services meet contractual and regulatory requirements and 

will perform satisfactorily in service. Quality Control is defined as those actions which provide a 

means to measure and regulate the characteristics of an item or service in accordance with 

contractual and regulatory requirements. 

This Construction Quality Assurance Plan (CQAP) establishes the quality assurances procedmes for 

implementation of the Corrective Measures (CM) Design at the former Refined Metals Corporation 

(KMC) facility in Beech Grove Indiana. The purpose of the CQAP is to ensure that the quality 

control objectives spelled out in the specifications are being met and that KMC receives a quality 

project that will serve its intended purpose with minimal maintenance. The activities involving 

quality assurance activities identified in this CQAP include the following: 

Erosion and sediment control 

Transportation of waste materials 

Dust control 

Demolition of remnant structures 

Surveying 

Soil and sediment remediation 

Earthwork 

Containment cell capping 

Restoration 
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2.0 RESPONSIBILITIES 

Owner: Refined Metals Corporation Beech Grove (RMC). 

Engineer: Advanced GeoServices Corp 

Contractor: The party responsible for overall implementation of the CM Design including, but not 

limited to, site preparation, remediation, demolition, material handling and management, earthwork, 

earthwork, dust control and air sampling, water management, containment cell construction and 

capping, and site restoration. While portions of the work associated with implementation of the CM 

Design may be subcontracted by the Contractor, the Contractor is ultimately responsible for overall 

quality of the completed project and completion within the agreed upon schedule and budgetary 

amounts. 

Manufacturer: The party responsible for the production and/or supplying of products and materials 

purchased fix)m off-site vendors. This shall include, but not be limited to, everything fiom 

temporary controls, such as silt fence, to imported soil, aggregate and topsoil, to geosynthetic 

components within the containment cell cap. The Contractor is ultimately responsible for ensuring 

that the materials and products utilized for the project meet the requirements of the specifications 

and are installed in accordance with the requirements and intent of the CM Design, including this 

CQAP. If the Contractor wishes to propose an alternate product or material in lieu of a specified 

nmterial or because the material is no longer available or inappropriate for actual field conditions, 

the Contractor shall notify the QA Representative and seek approval prior to delivery of such 

materials or products to the site. 
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Installer: The party responsible for field handling, transportation, storing, deploying, seaming, 

temporary restraining (against wind), and installation of the geosynthetic components of the 

containment cell cap. (In some cases, the Manufacturer and Installer or Contractor and Installer 

could be the same party). The Installer shall be retained by the Contractor as a subcontractor. 

Quality Assurance (QA) Representative: The party retained by KMC and independent from the 

Contractor or any of the Contractor's subcontractors that is responsible for observing and 

documenting activities related to the quality assurance of the work and compliance with the 

requirements of the CM Design. The Q A Representative will be on-site on a full-time basis and will 

mmntain open lines of communication between the Contractor, RMC, the CM Design Engineer, 

regulatory representatives. 

Quality Assurance Analytical Testing Laboratory: The party retained by QA Representative for the 

pmpose of analyzing confirmatory samples and supplemental sampling of borrow source materials, 

crushed concrete or other analysis as deemed appropriate during the work. 

Contractor's Analytical Testing Laboratory: The party retained by Contractor for the purpose of 

analyzing borrows source materials, air samples, crushed concrete or other analysis as deemed 

appropriate during the work. The QA Analytical Testing Laboratory and the Contractor's Analytical 

Testing Laboratory shall not be the same lab. 

Geosynthetic Testing Laboratory: The party, independent from the Contractor, Manufacturer, and 

Installer, responsible for conducting tests on samples of the geomembrane field seams obtained at 

the site. Laboratory to be retained by Contractor or Installer and approved by RMC. 
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3.0 QUALIFICATIONS 

General 

Presented in this section are the minimum qualification requirements for the key organizations 

involved with the implementation of the CM Design. The minimum standards must be demonstrated 

for each of the major categories listed. Where the specific services will be performed by a 

subcontractor, the primary contractor must provide documentation of appropriate experience for all 

subcontractors proposed for the project. All personnel performing intrusive activities or woridng in 

areas of exposed contaminants shall have a minimum of 40-hoiirs of safety training with a current 8-

hour annual refresher in accordance with 29 CFR 1910.120. 

OA Representative 

The QA Representative shall be experienced in construction and remediation projects, shall possess 

strong written and verbal skills and have experience in material placement and compaction, 

earthwork activities, geosynthetic installation, environmental sampling and understand basic 

surveying techniques. 

Contractor 

The Contractor shall have experience in constructing projects of similar size and scope and shall 

have completed at least six projects involving the remediation of soil and sediment impacted by 

inorganic contaminants. All employees of the Contractor shall have a minimum of 40- hours of 

S^ety training with current 8-hour annual refresher in accordance with 29 CFR 1910.120, and 

required site training. 

F:VOnCSAaCPROJBCTSNPil«N2003-1046«fl|XHti\Fiiul DHVI 10-10^CQAI^CQAP4loe 3-1 



Final CM Design 
Refined Metals Corporation 

Beech Grove, Indiana 
October 6,2010 

Installer 

The Installer shall be licensed or approved to install the Manufacturer's geomembrane. The 

Installation Supervisor shall have installed or supervised the installation of a minimum of5,000,000 

sqtiare feet of High Density Polyethylene (HDPE) liner. The Master Seamer shall have installed a 

minimiun of 5,000,000 square feet of HDPE experience. All other seamers shall have installed a 

minimum of 500,000 square feet of geomembrane. All employees of the Installer shall have a 

minimum of 40-hours of safety training with current 8-hour annual refresher in accordance with 29 

CFR 1910.120. 
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4.0 INSPECTION ACTIVITIES 

Erosion and Sediment Control 

Prior to construction, the Contractor is required to submit manufacturer's information for silt fence, 

construction entrances, contaminant reduction zones and related erosion and sediment control 

materials as described in Specification Section 021 IS. The QA representative shall review the 

Contractor's submittals for compliance with the requirements of the Specifications and CM design. 

The erosion and sediment controls provide protection against the transport of potentially 

contaminated sediment fix)m the active remediation area and protection against the transport 

sediment from those areas not designated for remediation and those areas where remediation has 

been completed. During execution, the QA Representative shall ensure that erosion and sediment 

controls are installed as required to prevent the migration of sediment laden water (contaminated or 

uncontaminated) and that water fix)m areas designated for remediation do not cross-contaminate 

clean areas. The review will evaluate actual site conditions against the requirements for erosion and 

sediment control measure as depicted on Sheet 4 of the design drawings and may adjust the 

proposed location, amount and type of control to fit actual conditions. The review will be conducted 

in cooperation with the Contractor and with input from the CM Engineer as appropriate. 

As work progresses site conditions will likely change and the integrity of the silt fence may degrade 

because of siltation, damage or general disturbance. The QA Representative will evaluate the 

adequacy of installed erosion and sediment measures at a minimum on a weekly basis, after each 

runoff producing precipitation event and when the active work zone progresses. The QA 

representative shall ensure that the Contractor removes accumulated sediment from erosion and 

sediment control measures protecting active remediation areas prior to approving restoration of the 

remediation areas. 
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Transportation of Waste Materials 

Truck loading will be monitored to help prevent trucks fiom being overloaded, although ultimately it 

will be the drivers and Contractor's responsibility to be certain trucks are not overloaded. Prior to 

leaving the loading area the bed of each hauling unit will be covered with a closely woven net tarp 

or canvass tarp to prevent the escape of windblown soil during transportation to the disposal facility. 

Each truck will be decontaminated in the Contamination Reduction Zone (CRZ) as required to 

prevent the off-site migration of contaminated materials. The loading area will be maintained in a 

clean manner, spilled material will be cleaned up as necessary. The designated truck route to the 

selected disposal facility will be presented to each truck driver prior to leaving the site. 

Each load of waste material destined for off-site disposal (demolition debris not approved for 

placement in the Containment Cell) will be transported under a properly executed Bill of Lading or 

Hazardous Waste Manifest, as appropriate and as required by Specification Section 01355. Each bill 

of lading or manifest will be numbered sequentially to allow the munber of loads hauled fiom the 

site to be tracked. 

The QA Representative will be responsible ensuring that RMC has approved the proposed disposal 

or recycling destination and waste profiles have been signed by RMC and approved by the 

destination facility. The QA representative shall record in his fieldbook when shipments are sent 

off-site, the classification of the waste (hazardous versus non-hazardous), and the destination 

facility. The QA representative shall track that proof of disposal and disposal weight for each 

shipment has been received fi-om the Contractor. 
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Dust Control and Air Monitoring 

It is the intent of RMC to have the Contractor perform proposed CM construction activities in a 

manner capable of achieving the National Ambient Air Quality Standards (NAAQS) for lead. 

Specification Section 02999 provides the dust control and air monitoring requirements. As shown, 

the Contractor is responsible for providing real-time and time-integrated air sampling. The QA 

Representative shall review Contractor submittals for proposed sampling equipment, analytical 

laboratory, sampling station/platform configuration, and qualification of Contractor personnel. The 

locations for the proposed time-integrated samplers (TSP and total lead samplers) shall be situated as 

shown on Sheet 4 of the design drawings and may only be changed with consensus approval of 

RMC, USEPA, IDEM and CM Engineer. 

The Contractor will be required to provide real-time monitoring around the perimeter of the active 

remediation zone. The QA representative will calculate an allowable Trigger Level for the real-time 

active work zones utilizing the average lead concentration for the area being remediated and a target 

maximum lead in air concentration of 0.15 mg/m3. 

An example calculation would be as follows: 

Average lead concentration of soil being remediated = 2,000 mg/l^ = 0.002 mg/mg 

Target Maximum lead in air concentration = 0.15 mg/m3 

Trigger Level = (0.15 mg/m3)/0.002 mg/mg = 75 mg/m3 

The Trigger Level represents a conservative value to utilize as a real-time measure for dust control. 

During execution it is possible that the Contractor may not be able to meet the calculated value when 

working in a very high concentration area. When an exceedance occurs; the Contractor shall 
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temporarily stop work, review site conditions with the QA Representative, identify 

alternate/additional measures and implement the agreed upon measures before continuing work. If 

the area continues to exceed the Trigger Level the determination to allow continued work will be 

made based by the QA Representative in consultation with RMC. Short-term periods when a 

Trigger Level is exceeded will not be considered a failure of the dust control standards, but regular 

or protracted exceedances will not be permitted. 

During execution of the work, the QA representative will review periodically throughout each work 

day the location and level of protection being provided by the Contractor. The QA Representative 

will obtain information regarding the wind direction and wind speed periodically during the day and 

record the information in the fieldbook. In addition, the Contractor is required to submit daily 

records with the Daily Report. The QA representative will consider wind speed and direction when 

evaluating the adequacy of dust control measures. Under high wind or extreme dry conditions it 

may be necessary for the Contractor to suspend work. 

The QA Representative shall ensure that the methods and means being utilized for dust control are 

adequate for the site conditions and activities. The QA Representative shall have the authority to 

stop the work if he/she believes that the dust control procedures being utilized are inadequate. 

Adequacy of dust controls will be determind based on visual observations, real-time air monitoring, 

and laboratory TSP and lead results for the high volume air monitors. 

Demolition of Remnant Structures 

The QA representative shall review the Contractor's schedule, techniques and proposed limits for 

the required demolition and confirm that the work is coordinated with other work activities, that the 

techniques are appropriate for the nature of the demolition and the limits are consistent with the CM 

Design. 
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Surveying 

The QA Representative shall review the approach to surveying proposed by the Contractor's 

Surveyor for technical approach and consistency with the CM Design. Specific attention will be 

given to the proposed grid system and cross-sections and establishment of bench marks. The 

elevation of each grid shall be surveyed prior to excavation or demolition and the system utilized 

must be reproducible to allow the docmnentation of removal depths relative to starting elevations 

and the adequacy of restoration. This data will be compared with the site characterization previously 

performed to insure that the depth of excavation is adequate. The Contractor is permitted to monitor 

removal depths using his own equipment provided that the monitoring is tied to within 1.0 feet of the 

originally established grid and cross-sections and accurate to within 0.1 feet vertically. 

Soil and Sediment Remediation 

The Surveyor will stakeout the horizontal limits of the removal areas, and the QA Representative 

and Contractor shall review the staked limits for consistency with the design and actual field 

conditions. Discrepancies or concems should be raised with the Engineer prior to the start of 

excavation in the subject area. The QA Representative shall review the Contractor's protocol and 

controls for establishing removal limits. 

The QA Representative shall confum that affected soil and sediments are placed in the Containment 

Cell in accordance with following performance criteria indentified in the CM Design. 

The QA Representative shall confirm that: 

• Property Owner approvals have been received. 

• Water management features have been established prior to the start of removal. 
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The limits of initial excavation have been clearly marked and the existing elevations 

have been documented prior to the start of work. 

Excavations are conducted using methods approved by the QA Representative which 

prevent transport of sediments and minimize generation of water. 

Excavation sequencing is conducted as proposed by the Contractor and approved by 

QA Representative and RMC. 

Excavations have extended only to the limits marked, unless analytical data collected 

by the QA Representative confirms that additional excavation is necessary. 

The Contractor is employing measures to prevent contarnination of soils not 

indicated for excavation. 

The excavation depth has extended to the depths identified in the CM Design (+/- 3-

inches) or as directed by the QA Representative based on the previous sampling 

results. 

Confirmatory sampling has been conducted by the QA Representative. 

All visible waste materials (slag and battery casings) have been removed to the 

satisfaction of the QA Representative. 

Measures are employed to minimize the amount of water generated during 

construction. Water removed fix>m within the excavation is contained and treated. 

Excavations are conducted to obtain the performance standards identified in the CM 

Design. 

Excavated materials are transported directly to the containment cell for placement. 

Materials being placed in the containment cell are placed in 12 inch loose lifts and 

are being compacted in a manner to create a stable surface capable of supporting the 

final cap. 

Material is placed in the containment cell using the sequencing proposed by the 

Contractor and approved by the QA Representative. 

The maximum material size is 12 inches in the longest direction. 
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• The top 6 inches of material are remediated soils with a maximum particle size of 2-

inches. 

• Cleared and grubbed materials not shipped off-site or approved for use elsewhere on-

site is ground (<3 inches in longest dimension) and placed in a single 4 inch thick 

maximum lift. 

Sampling and Analysis 

The QA Representative will ensure that the confirmatory sampling discussed in the CM Design and 

the SAP included as part of this CQAP are followed. 

Earthwork 

Imported topsoil and/or fill shall be tested for compliance with the specifications prior to delivery to 

the site. Topsoil placement shall be monitored to ensure that it has been graded to promote drainage 

and prevent ponding and that it has been placed to the elevations specified. Topsoil materials 

whether placed for turf establishment or placed to sustain sod shall be fertilized and amended as 

recommended based on the agronomy testing required by die Specifications. 

The QA Representative shall monitor the placement and compaction of on-site fill materials to 

insure that it is being placed and adequately compacted to prevent future settlement and promote 

positive drainage. The QA representative shall receive and review copies of the geotechnical 

laboratory and field density testing performed by the Contractor's QC representative. 
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Containment Cell Capping 

The QA Representative shall review and discuss the Contractors proposed approach (construction 

sequence and construction techniques) for capping the containment cell. To the extent possible, 

installation of the geomembrane shall be completed as soon as possible after the final tops of waste 

elevations are achieved. If the time between achieving final grades and geomembrane installation 

will be greater than one week, the Contractor shall be required to protect the completed surface 

using temporary plastic sheeting placed in such a manner to shed precipitation and prevent direct 

contact of precipitation with the contaminated soils. 

The 18-ihch thick cover soil layer shall be placed as a single lift and conStiuction equipment (except 

small rubber tired ATVs utilized by the Installer during geosynthetic deployment) will not be 

permitted on to the areas of the completed geomembrane installation until the cover soil layer is in-

place. QA Representative shall ensure that all required inspections and documentation of the liner 

installation activities is completed prior to soil placement. 

Topsoil will be submitted to a soils laboiatoiy for analysis to insure that the topsoil is amended with 

the proper amount of fertilizer and agricultural lime. Seed and fertilizer shall be selected and 

applied as recommended by the local USDA Soil Conservation Office. Seed variety will be selected 

based upon the time of year the planting is to be completed and to insure a viable stand of grass is 

established that will require a minimum amount of maintenance. Seed shall be state-certified seed of 

the latest season's crop. 
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5.0 SAMPLING REQUIREMENTS 

The QA Representative shall report the analytical results for post-excavation sampling, with 

appropriate sample identification and location, to RMC and Contractor within 24 hours of receiving 

the results fh)m the laboratory. 

The QA Representative in consultation with RMC and the Contractor, will determine the limits and 

extent of further excavation based upon the results of the sample analysis. RMC and its 

representatives may request additional samples for analysis to assist in the determination. 

Excavation and conflrmatoiy sampling will continue until the performance criteria have been met. 

The QA Representative shall ensure that: 

• Sampling is conducted at the fi^uency indicated in the Specifications. 

• Post-excavation samples within HWMUs are analyzed for total lead, arsenic, 

antimony, cadmium and selenium. Post-excavation samples outside of HWMUs are 

analyzed for total lead. 

• Performance standards are as indicated in the Specifications. 
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6.0 DOCUMENTATION 

An effective CQAP depends largely on recognition of all construction activities that should be 

monitored, and on assigning responsibilities for the monitoring of each activity. This is most 

effectively accomplished and verified by the documentation of Quality Assurance activities. The 

QA Representative will document that the Quality Assurance requirements have been addressed and 

satisfied. 

Following review, the QA Representative will provide the RMC with signed descriptive remarks, 

data sheets, and logs to verify that the monitoring activities have been carried out in accordance with 

the CQAP and that performance standards established in the CM Design Report have been achieved. 

The Contractor will maintain at the Site a complete file of the CM Design Report, Drawings and 

Specifications, CQAP, checklists, test procedures, daily logs, and other pertinent documents. 

Daily Recordkeeping 

The QA Representative's standard reporting procedures will include preparation of a weekly CQA 

report which, at a minimum, will consist of: 

• a discussion of Site activities, including CQC testing, performed during the week; 

• CQA and regulatory personnel and visitors present at the Site; 

• field notes, including memoranda of meetings and/or discussions with participating 

parties or regulatory authorities; 

• CQA monitoring logs and testing data sheets; 

• construction problem and solution summary sheets; 

• submittal status; 

• date and weather conditions; and, 

F;VOnCEA(K»«OJECTS\FilM\2«)3-104C«q)aiti\Fiiiid DeaigD 10-l(KX}AI^CQAP.doc 6-1 



Final CM Design 
Refined Metals Corporation 

Beech Grove, Indiana 
October 6,2010 

signature of the QA Representative. 

This information will be regularly submitted to and reviewed by KMC. 

Monitoring Logs and Test Data Sheets 

CQC monitoring logs and test data sheets will be prepared daily by the Contractor. When QA 

testing is performed, related monitoring logs and test data sheets shall be completed by the QA 

Representative for that work. At a minimum, these logs and data sheets will include the following 

information: 

an identifying sheet number for cross referencing and docximent control; 

date, project name, location, and other identification; 

data on weather conditions; 

descriptions and locations of ongoing construction; 

equipment and personnel in each work area, including subcontractors; 

descriptions and specific locations of areas, or units, of work being tested and/or 

observed and documented; 

• locations where tests and samples were taken; 

• a summary of test results; 

• calibrations or recalibrations of test equipment, and actions taken as a result of 

recalibration; 

• delivery schedule of off-site materials received, including Quality Control 

documentation; 

• decisions made regarding acceptance of units of work, and/or removal activities to be 

taken in instances of substandard quality; and, 

• signature. 
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KMC will be made aware of any significant recurring non-confonnance with the Specifications. The 

Engineer will review the issues with the QA Representative to determine the cause of the non­

conformance and recommend appropriate changes in procedures or Specifications. These changes 

will be submitted to the IDEM and the USEPA, as appropriate. 

A summary of the supporting data sheets, along with final testing results and the QA 

Representative's approval of the work, will be required upon completion of construction. 

Photographic Documentation 

Photographs will be taken by the Contractor in order to serve as a pictorial record of work progress, 

problems, and removal activities. The basic file will contain color prints, labeled with the date, and 

subject of the photograph. These records will be presented to RMC upon completion of the project. 

Photographic reporting data sheets, where used, will be cross-referenced with observation and 

testing data sheet(s), and/or construction problem and solution data sheet(s). The Contractor will 

allow the RMC representatives to examine photographs at the Site, upon request. 

Corrective Measures Design Plan and/or Specification Changes 

The CMD and/or Specifications changes may be required during construction. In such cases, the 

Contractor will notify RMC and QA Representative when a change is believed to be warranted. 

Changes will be made only with the written agreement of the Engineer (following review and 

consultation with QA Representative, IDEM and USEPA, if necessary), and will take the form of an 

addendum to the Specifications. 
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Signatures and Final Report 

At the completion of the work, the QA Representative will submit to KMC signed and sealed Final 

Reports. These reports will include an appropriate certification statement and will certify: (i) that 

the work has been performed in compliance with the CMD; (ii) physical sampling and testing, 

excq)t as properly authorized, have been conducted at the appropriate fiequencies; and (iii) that the 

summary document provides the necessary supporting information. 

At a minimum, this report will include: (i) summaries of all construction activities; (ii) testing data 

sheets including sample location plans; (iii) construction problems and solutions data sheets; (iv) 

changes from design and Specifications; (v) record (as-built) drawings (to be provided by the 

Contractor); and (vi) a summary statement sealed and signed by a Professional Engineer registered 

in the State of Indiana. 

The as-built drawings provided by the Contractor will include scale drawings depicting the location 

of the construction and details pertaining to the extent of construction (e.g. depths, plan dimensions, 

elevations, etc.). All surveying and base maps required for development of the record drawings will 

be prepared by the Contractor's qualified licensed land surveyor. 

The documentation and information to be collected by the QA Representative from the Contractor 

for use in development of the Final Report shall include the following: 

Surveyor qiialifications, including proof of Health and Safety training; 

Geomembrane Manufacturer qualifications; 

Geomembrane Installer qualifications; 

Other subcontractor qualifications; 

Contractor's Health and Safety Plan; 
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Project record (as-built) drawings as required by Specification Section 01050; 

Restoration summary; 

Permits obtained by Contractor or Owner; 

Representative photographs; 

Validated soil sampling results including laboratory reports; 

If used, off-site disposal completed manifests, weight tickets, and certificates of 

disposal; 

Compaction test results; 

QC certificates for each roll of geosynthetic; 

Geomembrane panel layout plans; 

Installer's geomembrane certification; 

Destructive seam sample test results; 

Shear box test results; 

Quality Assurance monitoring logs and test data sheets; 

Material properties for: 

Silt fence, and other erosion and sediment control devices; 

CRZ and construction entrance aggregate and geotextile; 

Water treatment system and procedures; 

Cap geomembrane; 

Geocomposite; 

Aggregate and piping for cap anchor trench and outfalls; 

Cover soil; 

Topsoil and erosion control mat; 

Seed, mulch and fertilizer; 

Stormwater system piping, outlet structures and other features; 

Fencing; 
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Asphaltic Concrete Paving; 

Other site materials. 

• Delivery tickets and/or certificates of compliance for all materials; 

• Completed submittal register and approved submittals; and, 

• Any other information needed for documentation of work in accordance with the 

Contract Documents. 

Storage of Records 

During performance of remediation activities, all records, including handvhitten data sheet originals 

(especially those containing signatures), should be stored by the Contractor or his designee in a safe 

on-site repository. Other reports may be stored by a standard method which will allow for easy 

access. 
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1.0 INTRODUCTION 

1.1 GENERAL 

As presented in Section S.O "Statement of Basis" of the Corrective Measures Design Report 

(Design Report), the proposed remedial activities within the horizontal limits of the former 

Hazardous Waste Management Units (HWMUs) shall be performed as Closiu% imder the 

purview of the Indiana Department of Environmental Management (IDEM), while remediation 

on the remainder of the site and off-site are being performed as part of Corrective Measures 

under the purview of the United States Environmental Protection Agency (USE? A). Therefore, 

multiple remediation standards are being applied to the site. The soil standards, as discussed to 

greater detail in Section S.O of the Design Report are as follows. 

1.2 CORRECTIVE MEASURES fON-SlTE AND OFF-SITE^ 

1.2.1 On-Site 

Soil and sediment remediation on the former RMC property (outside the footprint of the 

HWMUs) and off-site are dictated specifically by lead. The standard for on-site for soil and 

sediment (outside the limits of the HWMUs) is 920 mg/kg, which corresponds to the Preliminary 

Remediation Goal (PRG) calculated through a site specific Baseline Human Health Risk 

Assessment (BHHRA) presented in and approved as part of the Corrective Measures Study 

(Advanced GeoServices August 6,2007). The PRG represents the maximum allowable average 

concentration within a defined exposure area for the depth intervals considered in the BHHRA. 

For this project there are two exposure areas referred to as the "on-site exposure area" and the 

"grassy exposure area" (see Design Report, Figure 2) and the depth increments ("exposure 

depth") are 0-5 feet and 0-2.5 feet respectively. 
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1.2.2 Off-Site 

As shown on Sheets 7 and 8, the proposed off-site excavation areas coincide with drainage 

ditches and swales that received surface water runoff from the facility. Sampling conducted as 

part of the RFI identified elevated concentrations of lead in the sediment and soil within these 

features. The lead remediation value for sediment and soil within these generally accessible Off-

Site Areas is 400 mg/kg. The proposed soil and sediment removal is limited to the bottoms of 

the drainage features where concentrated surface water runoff has resulted in a lead 

concentrations >400 mg/kg. Within the less clearly defined drainage swale along South 

Arlington Avenue, the proposed excavation activities will extend from the site security fence to 

the edge of pavement for the road. 

1.3 HAZARDOUS WASTE MANAGEMENT UNIT CLOSURE 

Soil remediation within the limits of the former HWMUs is dictated by lead, as well as 

antimony, arsenic, cadmium and selenium. The soil remediation standards are shown below. 

The standards come from the IDEM RISC Industrial Clostire Levels, Table A (antimony, arsenic, 

cadmimn and selenium), while the value for lead represents the IDEM RISC Industrial Closure 

Levels for Construction. 

Hazardous Waste Management Units (HWMUs) 

Parameter Soil Standard 

Antimony 37 mg/kg 

Arsenic 20 mg/kg 

Cadmium 77 mg/kg 

Lead 970 mg/kg 

Selenium 53 mg/kg 
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As discussed in Section S.O of the Design Report, the values for lead and arsenic were justified 

based on site specific SPLP testing which demonstrated average partitioning coefficients more 

than an order of magnitude greater than the values utilized to calculate the IDEM RISC default 

Migration to Groundwater values. 
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2.0 CONFIRMATORY SAMPLING REQUIREMENTS 

2.1 RMC PROPERTY fEXCLUDING HWMUsI 

The removal limits shown on Sheet 7 of the design drawings have been selected to remove the 

highest concentration soils within each exposure area as necessary to achieve an average soil 

lead concentration (PRO) within the BHHRA exposure depth (0 to 5 feet within the On-Site 

Exposxue Area and 0 to 2.5 feet within the Grassy Exposure Area) equal to or less than 920 

mg/kg. It is also the intention of RMC that the remaining soil lead concentration at the bottom of 

each removal area on the RMC property be less than 920 mg/kg as determined through post 

excavation sampling at the bottom of the excavation area. 

No excavation sidewall sampling or sampling beyond the horizontal limits of the excavation is 

required. Bottom confirmatory samples will be performed by the QA Representative utilizing an 

XRF with a minimum 20 percent of the samples sent off-site for laboratory analysis. The 

number of bottom samples required within each excavation area is listed on table presented on 

Sheet 7 of the design drawings and the actual locations will be determined randomly utilizing a 

10 foot by 10 foot grid superimposed over the excavation area. 

Samples for XRF analysis will be collected utilizing decontaminated or disposable sampling 

equipment from a depth interval of 0-6 inches. The samples will be placed into separate clean 

plastic baggies and homogenized by hand (protected by a clean glove) for approximately 1 

minute. After homogenization the XRF will be utilized to analyze the sample for lead in 

accordance with the USEPA's SW-846, Method 6200. Five readings will be taken from each 

sample and recorded in the fieldbook and the results averaged to provide the uncorrected 

representative concentration. A minimum of 20 percent of the soil samples will be submitted to 

the Quality Assurance Analytical Laboratory for total lead analysis. The laboratory results will 

be evaluated against the corresponding average XRF concentration and a correction factor 
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(regression equation) will be developed. The correction factor will be applied to those XRF 

sample results without a corresponding laboratory result. Utilizing the available laboratory 

results and the corrected average results for each sample, the 95% UCL for each remediation 

area will be calculated and compared against the 920 mg/kg PRG. If the 95% UCL is less than 

920 mg/kg then the excavation area will be deemed complete. If the 95% UCL is greater than 

920 mg/kg then additional excavation will be performed within portions of the excavation area as 

designated by the QA Representative. The amount of additional removal will be determined by 

the QA Representative based on the observed sampling results and visual conditions within the 

excavation. After re-excavation the remediated portions will be resampled at locations 

approximating the locations of the previous samples and analyzed with the XRF following the 

same protocol described above. The average XRF result will be corrected using the correction 

factor and the 95% UCL recalculated. This process shall be repeated imtil acceptable results are 

achieved. 

If distinct layers or pockets of slag or battery casing materials are observed in the bottom or 

sidewalls of the excavation area, the QA Representative will require selective removal of the 

identified material. 

2.2 OFF-SITE 

The removal depths shown on Sheet 8 of the design drawings have been selected to remove the 

soil and sediment materials which exceed 400 mg/kg. No sidewall sampling or sampling beyond 

the horizontal limits of the proposed excavation is required, except along the southern limit of 

excavations areas AMT-1, 2 and 3. Completeness of the vertical removal, and southem limit of 

excavation areas AMT-1, 2 and 3, will be determined using the XRF with 20% laboratory 

confirmation as described above. The number of bottom samples required within each 

excavation area is listed on table presented on Sheet 8 of the design drawings. Sidewall samples 

shall be collected at a minimum frequency of once every 20 feet of side wall, but no less than 3 
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measurements will be taken in any excavation. Where sidewalls exhibit distinct horizons as 

determined by the QA Representative based on soil texture, color and structure, sidewall 

sampling shall be performed separately for each horizon. Side wall samples shall be collected 

across a 6-inch mcrement for the horizon represented by the sample. 

Results of the XRF analysis within each excavation area will be averaged, adjusted utilizing the 

correction factor and the 95% UCL calculated. The calculated 95% UCL will be compared 

against 400 mg/kg. If the average exceeds 400 mg/kg, then additional removal will be required. 

The amount of additional removal will be determined by the QA Representative based on the 

observed sampling results. Following additional removal, the confirmatory sampling process 

will be repeated for those areas subject to additional removal at locations approximating the 

previous confirmatory sample location. In addition, if distinct layers or pockets of slag or battery 

casing materials are observed in the bottom or sidewalls of the excavation area, the QA 

Representative will require selective removal of the identified material. 

2.3 HAZARDOUS WASTE MANAGEMENT UNITS 

The proposed removal depths shown within the former HWMUs have been established based on 

the results of the soil sampling. Horizontal limits have been defined based on the regulatory 

limits (e.g. edge of the HWMU) and physical limits (such as building walls) of the units. Where 

the boundary of a proposed excavation area is not defined by a regulatory or physical limit, the 

area has been delineated based on professional judgment and interpretation relative to 

suiTOunding results. 
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The HWMUs are being clean-closed to the soil contaminant levels listed above, following the 

general procedures established in the IDEM RISC Program. In accordance with those 

requirements, confirmatory samples must be collected from the bottoms and sidewalls of the 

excavations. 

The number of locations screened on the bottom of the excavations will be determined by the 

area of each excavation and will follow IDEM standard guidance for post-excavation sampling 

set forth in the IDEM RISC Technical Guide. The area of each excavation and number of 

screening locations is provided on Sheet 6 of the design drawings. 

Sidewall screening will also be performed in all HWMU excavations according to IDEM 

guidance documents, by performing screening every 20 feet. However, no screening will be 

performed on sidewalls that terminate at the regulatory limit of the HWMUs or on HWMU 

sidewalls that are scheduled to be excavated deeper than the exposed sidewall in question. The 

numbers of sidewall screening locations for each HWMU are shown on Sheet 6. A random 

nmnber generator will be used to determine which nodes of each 10-foot by 10-foot grid will be 

screened. 

Samples for XRF analysis will be collected utilizing decontaminated or disposable sampling 

equipment from a depth interval of 0-6 inches below the bottom of the excavation. The samples 

will be placed into separate clean plastic baggies and homogenized by hand (protected by a clean 

glove) for approximately 1 minute. After homogenization the XRF will be utilized to analyze 

the sample for lead, arsenic, antimony, cadmium and selenium, in accordance with the USEPA's 

SW-846, Method 6200. Five readings will be taken fiiom each sample and recorded in the 

fieldbook and the results averaged to provide the uncorrected representative concentration. A 

minimum of 20 percent of the soil samples will be submitted to the Quality Assurance Analytical 

Laboratory for total lead analysis. The laboratory results will be evaluated against the 

corresponding average XRF concentration and a correction factor (regression equation) will be 
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developed for each parameter. The correction factor will be applied to those XRF sample results 

without a corresponding laboratory result. Utilizing the available laboratory results and the 

corrected average results for each sample, the 95% UCL for each remediation area will be 

calculated and compared against the soil standards listed in the CM Design Report. If the 95% 

UCL is less than the soil standards then the excavation area will be deemed complete. If the 

95% UCL is greater than the soil standards then additional excavation will be performed within 

portions of the excavation area as designated by the QA Representative. The amount of 

additional removal will be determined by the QA Representative based on the observed sampling 

results and visual conditions within the excavation. After re-excavation the remediated portions 

will be resampled at locations approximating the locations of the previous samples and analyzed 

with the following the same protocol described above. The average XRF result will be 

corrected using the correction factor and the 95% UCL recalculated. This process shall be 

repeated until acceptable results are achieved. 

If distinct layers or pockets of slag or battery casing materials are observed in the bottom or 

sidewalls of the excavation area, the QA Representative will require selective removal of the 

identified material. 
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1.0 INTRODUCnON 

1.1 TERMS OF REFERENCE 

1.1.1 Purpose 

This appended section of the Construction Quality Assurance Plan (CQAP) addresses quality 

assurance requirements for earthwork operations during implementation of the Corrective Measures 

at the RMC facility Beech Grove, Indiana. The appendix details construction monitoring activities, 

soil sampling, soil testing and documentation. 

1.1.2 References 

ASTMD421 Test Method for Dry Preparation for Soil Samples for Particle-Size Analysis 

and Determination of Soil Constants. 

ASTMD422 Test Method for Particle-Size Analysis of Soils 

ASTMD698 Test Method for Moisture-Density Relations of Soils and Soil Aggregate 

Mixtures Using a S.5-lb (249-kg) Rammer and 12-inch (30S-mm) Drop. 

ASTMD1556 Test Method for Density of Soil In Place by the Sand-Cone Method 

ASTM D1557 Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate 

Mixtures Using 10-lb (4.54-kg) Rammer and 18-in. (457-mm) Drop 

ASTM D 2487 Test Method for Classification of Soils for Engineering Purposes 
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Test Methods for Density of Soil and Soil-Aggregate In Place by Nuclear 

Methods (Shallow Depth) 

ASTM D 3017 Test Method for Water Content of Soil and Rock In Place by Nuclear 

Methods (Shallow Depth) 

ASTM D 4318 Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils 

1.2 MEETINGS 

To maintain a high degree of quality diiring earthwork operations, open channels of communication 

are required. Project Progress Meetings will be conducted as required by Specification Section 

01200. 
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2.0 SOIL EVALUATION 

The Contractor will provide as a pre-construction submittal laboratory analytical and geotechnical 

results for each of the proposed off-site soil and topsoil borrow sources proposed for use on this 

project. The soil evaluation shall be repeated each time a material variation is noted by the QA 

Representative in the field and for each new borrow source. The Contractor shall submit the 

samples to an independent laboratory for the following test: 

Property 

Gradation 

Plasticity 

Unified Soil Classification 

Modified Proctor Compaction 

Atterberg Limits 

GEOTECHNICAL PROPERTIES 

Test Method Required Value 

ASTM D 422 

ASTMD4318 

ASTM D 2487 

Between 10% and 40% 
passing #200 sieve 

Sandy loam, loam, sandy clay 
loam, silty clay loam, loamy 
sand or silt loam 

ASTM D 1557 

ASTM D 423 and D 424 PI^20,LL^0 

Note: Modified Proctor Compaction Analysis is not required for propose topsoil sources. 

ANALYTICAL TESTING 

Analvte 

Total Petroleum Hydrocarbons 

Total Organic Halogens (TOX) 
Priority Pollutant Metals 
Priority Pollutant Pesticides/PCBs 

Method 

EPA 1664A 

SW-846 9020B 
SW-846 6010B/7471B 
SW-846 8081B/8082A 
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Priority Pollutant VOCs SW-846 8260B 

Priority Pollutant SVOCs SW-846 8270C 

Soil fill sources may not be from off-site industrial property borrow source. Quarry sources for 

aggregate and sand materials must be identified before the project begins and state-permitted borrow 

quarries are required. 

Material which does not meet the project specifications and satisfaction of RMC shall not be used at 

the site. The QA representative, in consultation with the CM Engineer shall determine the 

acceptability of soil fill material with respect to the project specifications (Section 02210). 
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3.0 PLACEMENT AND COMPACTION 

3.1 WEATHER CONDmONS 

Placement of soil fill shall be suspended if climatic conditions are inappropriate, as determined by 

the QA Representative. Precipitation and cold weather may prohibit fill placement. Soil fill shall 

not be placed when the material to be placed or the surface of the material in-place is fiozen or wet. 

3.2 FOUNDATION PREPARATION 

Areas which are to receive soil fill shall be proofrolled prior to soil placement. Areas with free or 

standing water are to be considered unacceptable. Areas which exhibit excessive pumping or 

yielding shall be reworked and recompacted or undercut and replaced. The Contractor is responsible 

for the stibrgade condition. The Q A Representative shall determine and document the acceptability 

of soil fill areas. 

3.3 FILL PLACEMENT 

All cap soil fill shall be placed to the lines and grades shown on the project drawings. Survey 

controls required for earthwork placement shall be established by a professional surveyor. Controls 

shall be established based upon the vertical and horizontal reference system develop by the 

Contractor's Surveyor prior to soil remediation activities. 

The QA Representative shall observe soil placement. Vegetation, organic matter, trash, debris, 

oversized stones or other unsuitable materials shall be removed froiii the fill soil. Imported soil fill 

with excessive quantities of deleterious material, as determined by the QA Representative, shall be 

removed from the site. Soil fill shall be placed in lifts with a loose lift thickness of 12 inches or less. 

F:VffICEAaC«UMECT8yFilEMOQ3-104MUpartVU Doip lO-lOCQAPe 3-1 



Final CM Design 
Refined Metals Corporation 

Beech Grove, Indiana 
October 6,2010 

Successive layers of fill may not be placed imtil the preceding fill layer has been properly 

compacted, as determined by the QA Representative. 

The QA Representative shall visually monitor the soil as delivered to the site. The QA 

Representative shall assure that the soil color, texture, consistency, gradation and plasticity are in 

accordance with the material accepted during the pre-construction evaluation. The QA 

Representative may require that the Contractor collect and re-analyze material samples to assure that 

the fill soil conforms with the project specifications and that the fill soil is the same material 

accepted by the pre-construction evaluation. 

Fill soil samples shall be obtained by the Contractor at the fiequency indicated below or whenever a 

variation in the fill material is observed. Samples shall be submitted to an independent laboratory to 

determine the following properties: 

Propertv 

Gradation 

Atterberg Limits 

Plasticity 

Unified Soil 
Classification 

Modified Proctor 
Compaction 

Test Method 

ASTM D 422 

ASTMD423and 
424 

ASTM D 4318 

ASTM D 2487 

ASTM D 1557 

Frequencv 

3,000 CY 

3,000 CY 

3,000 CY 

3,000 CY 

3,000 CY 

Analytical Testing (see Section 2.0) 5,000 CY (off-site) 
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Samples which have gradation, plasticity and material classification properties which vary 

significantly fix)m those determined during the soil evaluation shall be re-tested. The QA 

Representative shall determine the necessity for shear strength testing. Imported material which 

does not meet the project specifications shall be removed fi:Om the site. The QA Representative 

shall determine the acceptability of soil fill material with respect to the project specifications. Any 

discrepancies or questions shall be clarified with the CM Engineer. 

The Earthwork Contractor is responsible for maintaining and protecting fill areas fix>m damage until 

final completion of the project. Travel over fill areas shall be restricted to prevent rutting or other 

degradation. Completed fill areas that are damaged following placement shall be scarified, filled 

and re-compacted to the satisfaction of the QA Representative. 

3.4 COMPACTION 

Compaction shall be observed by the QA Representative. The QA Representative shall observe the 

compaction equipment, number of passes and completeness of coverage. Soil fill shall be 

compacted to at least 92% of the maximum dry density as determined by the modified Proctor test, 

ASTM D 1557. In addition to the compaction requirement. Cap Soil Fill shall have a moisture 

content ranging from -5% to +3% of the optimum. 

The compaction characteristics for fill soils shall be determined by an independent laboratory 

retained by the Contractor. A sample shall be collected by the Contractor pnce for every 3,000 CY 

or when a significant material variation is noted. The compaction characteristics shall be 

determined, including maximum dry density and optimum moisture content, according to ASTM D 

1557. The resultant information will establish field compaction criteria. 
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The QA Representative shall determine the acceptability of soil compaction. Evaluation shall be 

based upon visual observation of material stability and in-place density testing. In-place density 

testing shall be performed by the Contractor's Quality Control representative by nuclear density 

methods, ASTM D 2922 and D 3017, at a frequency of once for every 1,000 SF placed and once per 

lift. If nuclear density methods are determined to be inappropriate, in-place density shall be 

determined according to ASTM D1556. In-place density results must be included with daily project 

reports. Any soil reworking and re-compaction, as determined by the QA Representative, shall be 

performed by the Contractor. 

3.5 ANCHOR TRENCH 

The Contractor shall excavate and backfill the anchor trench for the cap systems geosynthetics and 

anchor trench drain according to the project specifications and quality assurance procedures outlined 

in the accompanying Construction Quality Assurance Plan for Geosynthetic Lining System 

Installation. The QA Representative shall observe anchor trench construction and backfilling. 
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4.0 EARTHWORK ACCEPTANCE 

4.1 CONTRACTOR 

The Contractor retains all ownership for the soil fill until accepted by the RMC. The Contractor 

remains responsible for the condition of the soil subbase until the geosynthetic lining system is 

installed. 

4.2 RMC 

RMC will accept soil fill when: 

1. Soil evaluation testing is complete and the soil fill has been shown to meet project 

specifications. 

2. Placement and compaction is completed. 

3. In-place density results, daily field reports and compaction test data have been 

submitted. 

4. As-built drawings, sealed by a registered Professional Surveyor, have been received 

by the Owner. As-built drawings should show elevations of the starting groimd 

surface, bottom of excavations, restored ground surface, bottom of containment cell, 

top of waste in containment cell and top of cap. 
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1.0 INTRODUCTION 

1.1 TERMS OF REFERENCE 

1.1.1 Purpose 

liiis manual addresses the Quality Assurance and Quality Control of the installation of high 

density polyethylene (HDPE) geomembrane and composite drainage net for Refined Metals 

Corporation Beech Grove (RMC). The manual delineates the quality procedures and standards 

required for production and installation. 

For purposes of this document, the term "geomembrane" refers to the 60 mil textured HDPE 

geomembrane layer of the proposed containment cell cap as described in Section 027S5 of the 

Specifications. The term "composite drainage layer" net shall mean the double side drainage 

layer as described in Section 02751 of the Specifications. 

1.1.2 Quality Assurance 

Quality Assurance is defined as a planned and systematic pattem of all means and actions 

designed to provide adequate confidence that items or services meet contractual and regulatory 

requirements and will perform satisfactorily in service. This section also provides a 

methodology for resolving problems which may occur during construction. 

1.1.3 Quality Control 

Quality Control is defined as those actions which provide a means to measure and regulate the 

characteristics of an item or service in accordance with contractual and regulatory requirements. 
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ASTMD570 

ASTMD638 

ASTMD746 

ASTMD792 

ASTMD882 

ASTMD1004 

ASTMD1204 

ASTMD1238 

ASTMD1505 

ASTMD1603 

ASTMD1682 

ASTMD1693 

ASTMD2663 

ASTMD3015 

ASTMD4354 

ASTMD4437 

ASTMD4533 

ASTMD4595 

ASTMD4632 

Test Method for Water Absorption of Plastics 

Test Method for Tensile Properties of Plastics 

Test Method for Brittleness Temperature of Plastics and Elastomers by 

Impact 

Test Method for Specific Gravity (Relative Density) and Density of 

Plastics by Displacement 

Test Method for Properties of Plastic Sheeting 

Test Method for Initial Tear Resistance of Plastic Film and Sheeting 

Test Method for Linear Dimensional Changes of Nonrigid Thermoplastic 

Sheeting or Film at Elevated Temperature 

Test Method for Flow Rates of Thermoplastics by Extrusion Plastometer 

Test Method for Density of Plastics by the Density-Gradient Technique 

Test Method for Carbon Black in Olefin Plastics 

Test Method for Strip Tensile Strength 

Test Method for Environmental Stress Cracking of Ethylene Plastics 

Test Method for Rubber Compounds-Dispersion of Carbon Black 

Test Method for Microscopical Examination of Pigment Dispersion in 

Plastic Compounds 

Standard Practice for Sampling of Geosynthetics for Testing 

Standard Practice for Determining the Integrity of Field Seams Used in 

Joining Flexible Polymeric Sheet Geomembranes 

Test Method for Trapezoid Tearing Strength of Geotextiles 

Test Method for Tensile Properties of Geotextiles by Wide Width Strip 

Test Method for Breaking Load and Elongation of Geotextile (Grab 

Method) 
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ASTMD4759 

ASTMD4833 

ASTMD5084 

ASTMD5321 
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Test Method for Constant Head Hydraulic Transmissivity of Geotextiles 

and Geotextile Related Products 

Standard Practice for Determining the Specification Conformance of 

Geosynthetics 

Test Method for Index Puncture of Geotextiles, Geomembranes and 

Related Products 

Test Method for Measurement of Hydraulic Conductivity of Saturated 

Porous Materials Using a Flexible Wall Permeameter 

Test Method for Determining the Coefficient of Soil and Geosynthetic or 

Geosynthetic and Geosnythetic Friction by the Direct Sheer Method. 

GRI Test Method GM6 - Pressurized Air Channel Test for Dual Seamed Geomembranes 

NSF Standard 54 (1991 or current) Flexible Membrane Liners 
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2.0 GEOSYNTHETIC MANUFACTURING AND TRANSPORTATION 

2.1 GEOSYNTHETIC PROPERTIES CERTIFICATION 

2.1.1 Geomembrane Raw Material 

The geomembrane manufacturer is responsible for the production of geomembrane rolls from 

resin. 

Upon delivery, the following shall be frimished by the Manufacturer: 

1. Reports on tests performed by the Manufacturer to verify the qiiality of the resin 

used in the geomembrane rolls proposed for use on the project. The tests should 

include the following: 

Required Material Properties for HDPE 

TEST METHOD NOTES REQUIREMENTS 
SPECIFIC 
GRAVITY (1) 

ASTMD792 0RD 
1505 

land2 ^.940 

CARBON BLACK 
CONTENT 

ASTM D 1603 2 2 to 3% 

MELT INDEX ASTMD1238 
(Condition E MAX) 

land2 0.3 g per 10 minutes 

(1) Measure prior to adding carbon black. 
(2) 1 per 50,000 square feet of 1 per resin batch whichever results in a more number of tests. 
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2.1.2 Geomembrane 

The Installer shall submit certification that all geomembrane rolls brought to the site meet the 

following requirements or the Manufacturers minimiim published values, whichever is more 

restrictive. Adherence to this requirement shall be made a condition of the material purchase 

order. 

FROPERiY 
Required Material Properties for 60 mil Textured HDPE Geomembrane 

TEST METHOD TYPICAL VALUE 
Thickness, mils, Minimum 

1. Overall 
Density (g/cc), minimum 
Tensile Properties 

1. Strengdi at Yield (lb/in width), 
minimum 
2. Strength at Break (lb/in width), 
minimum 

3. Elongation at Yield (percent), 
minimum 

4. Elongation at Break (percent), 
minimum 

Tear Resistance (lb) minimum 
Low Temperature Brittleness 
(°C), maximum 

Dimensional Stability, 
Percent Change, Maximum 

Environmental Stress Crack (hrs) 
minimum 

Pimcture Resistance, lbs.. 
Minimum 
Carbon Black Content (%), range 
Carbon Black Dispersion 

ASTM D1593 

ASTMD792orD1505 
ASTM D638-NSF 
Modified 

ASTMD1004 
ASTM D 746 

ASTM D 1204 
100°C, 1 hr 

ASTM D1693-NSF 
Modified 
ASTM D4833 

ASTM D 1603 
ASTMD3015-NSF 
Modified 

57 

0.94 

126 

90 

12 

100 

39 
-60 

+/-2.0 

1500 

72 

2.0 - 3.0 
A1,A2 

F:VOnCEAGCVR(»ECTSViIa\2()(n-I04««e|>ara\FiiulDeB(ii l(>-l()\CQA]>\Liner.iliic 2-2 



Final CM Design 
Refined Metais Corporation 

Beech Grove, Indiana 
October 6,2010 

For each geosynthetic material used at the site, the Installer shall provide the following to the QA 

Representative: 

1. A properties sheet including specified properties and testing methods. 

2. A certification that property values given in the properties sheet are guaranteed by 

the Manufacturer. 

3. Geosynthetic delivery, storage, and handling instructions. 

4. One quality control certificate for every roll of geomembrane. This certificate 

shall include roll numbers and identification. The finished rolls shall be identified 

by a number corresponding to the particular batch of resin used. 

The following information shall also be provided by the Installer for any extrudate used for the 

project. 

1. Certification stating that all extrudate is from the same Manufacturer and is of the 

same resin type as the geomembrane seamed. 

2. Copy of quality control certificates issued by the Manufacturer 

2.1.3 Geotextile 

The Installer shall submit certification that geotextile rolls for use in the interior edge drain and 

liner system meet the following requirements or the Manufacturers minimum published values, 

whichever is more restrictive. Adherence to this requirement shall be made a condition of the 

material purchase order: 
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Required Material Properties of Geotextile for Interior Edge Drain 

m 
Grab Strength (lbs.), min. 
Puncture Resistance (lbs.), 
min. 
Tear Strength (lbs.), min. 
Mass per Unit Area (oz/sy), 
min. 
Apparent Opening Size (US 
Sieve No.) 

Test Method 
ASTM D 4632 
ASTM D 4833 

ASTM D 4533 
ASTM D 3776 

ASTM D 4751 

Required Value 
150 
75 

70 
8 

80 

The Installer shall provide the QA Representative with a copy of geotextile manufacturer's 

recommended installation procedures to be followed during geotextile installation. 

2.1.4 Geonet (Geocomposite) 

The Installer shall submit certification that all geonet rolls brought to the site meet the following 

requirements or the minimiun published values, whichever is more restrictive. Adherence to this 

requirement shall be made a condition of the material purchase order: 

Properties 

Required Material Properties of HDPE Geonet 

Test Method Recuired Value 

Transmissivity (MVS), min. ASTM D 4716 2x10" 
i = 0.1 
o = 10,000 psf 

Tensile Strength (lb/in), min. ASTM D 1682 or D 4595 30 

F:VOFICEA<X^PROJECTS\FSlM\2(n3-l046«epofta\I^Deii8D 10-l(ACQAP\Uner.doc 2-4 



Final CM Design 
Refined Metais Corporation 

Beech Grove, Indiana 
October 6,2010 

2.1.5 Interface Friction 

The Contractor shall test geosynthetic and soil layers by shear box testing (ASTM D 5321) to 

demonstrate the following minimum values are met: 

O Representative sample of site soil to Textured Geomembrane 22 

Nonwoven Geotextile (Geocomposite) to Textured Geomembrane 22° 

Nonwoven Geotextile (Geocomposite) to Proposed Cap Soil 22° 

2.2 TRANSPORTATION AND HAULING 

Geosynthetic rolls or panels shall be packaged and shipped by appropriate means so that no 

damage is caused. Transportation shall be the responsibility of the Installer. 

2.2.1 Delivery 

Off-loading and storage of the geosynthetics is the responsibility of the Installer. The Installer 

shall be responsible for replacing any damaged or unacceptable material at no cost to RMC. No 

off-loading shall be done unless the QA Representative is present. Any damage occurring during 

the off-loading shall be documented by the Installer and QA Representative. All damaged rolls 

shall be separated from undamaged rolls and stored at locations designated by the QA 

Representative until Installer can remove damaged materials from the site. The QA 

Representative will be the final authority on determination of damage. All unacceptable 

materials shall be removed from the site by the Installer. 

The QA Representative shall visually inspect the surface of all rolls for defects and/or damage, 

umolling only if necessary. Any flaws shall be immediately reported and documented. 
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The Installer shall take care that any equipment used in handling the geomembrane does not 

cause damage during the ofT-loading process. Appropriate handling equipment includes cloth 

chokers and spreader bars for loading, spreader and roll bars for deployment. Dragging panels 

on ground surfaces shall not be permitted. The Installer shall also assure that all personnel 

handle the geomembrane with care, so as not to damage the material. Geomembrane material 

shall not be folded; folded material shall be rejected. 

Form 1 shows an example of a Material Delivery Report to be completed by the QA 

Representative. 

2.2.2 On-Site Storage 

Storage of geosynthetics shall protect them from puncture, dirt, grease, water, moisture, mud, 

mechanical abrasions, excessive heat, or any other damage. 

Storage space shall be near the site to be lined, to minimize additional handling. It shall be 

protected against theft, vandalism, passing vehicles, and any other hazards. 

Geosynthetic rolls shall be stored on prepared surface, i.e., a smooth surface without obstructions 

and/or debris, (not on wooden pallets). Geosynthetic rolls may be stacked per Manufacturers 

recommendations but no more than three rolls high. 

2.3 MATERIAL CONFORMANCE 

Independent material conformance testing is not required. The Installer shall submit 

certifications from the geosynthetic manufacturers that the material deliyered to the site meet the 

requirements established in this CQAP and the Specifications. Geosynthetic materials may not 

be used until conformance certifications are received and approved by the QA Representative. 
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The QA Representative shall determine the acceptability of geosynthetic components. 

Determinations regarding the acceptability of materials not meeting the specifications can only 

be made by the Engineer, 
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3.0 GEOMEMBRANE INSTALLATION 

3.1 EARTHWORK 

Immediately prior to installation of the designed geosynthetic components of the cap system, the 

subbase surface shall be observed by the QA Representative and Installer. The decision to repair 

ruts or depressions, if any, shall be made by the QA Representative and Installer. The Contractor 

shall repair any unacceptable subbase. 

All recommendations and work performed on the subbase prior to installation shall be recorded. 

No liner shall be placed on surfaces not previously found acceptable to the QA Representative 

and Installer. If requested, the Installer must also provide USEPA and/or IDEM an opportunity 

to inspect the subbase prior to geosynthetic placement. 

The Contractor shall be responsible for preparing and maintaining the subbase in a condition 

suitable for installation of the liner unless specifically agreed otherwise. Contractor 

responsibilities include: 

1. Surfaces to be lined shall be smooth, and fiee of debris, roots, and angular or 

sharp stones larger than 2-inches. The subbase shall be compacted in accordance 

with the design specifications but in no event below the minimum required to 

provide a firm unyielding foundation sufficient to permit the movement of 

vehicles and welding equipment over the subbase without causing rutting. The 

subbase shall have no sudden or abrupt changes in grade. 
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2. Protection of the subbase from erosion and water ponding. Protection, if required, 

may consist of a thin plastic protective cover (or other material as approved by the 

QA Representative) installed over the completed subbase until such time as the 

placement of liner begins. The plastic sheeting must be removed prior to 

geosythetic deployment as the presence of the plastic may cause interface sliding 

or failure. 

3. Cap anchor trench excavation and preparation. 

4. All earthwork operations as detailed in the design specifications. Earthwork 

quality assurance shall also be performed in accordance with the Construction 

Quality Assurance Plan for Earthwork. 

3.2 ANCHOR TRENCH 

3.2.1 Excavation 

The cap anchor trench shall be excavated to the line, grade, and width shown on the construction 

drawings, prior to cap system geosynthetic placement. The QA Representative shall verify that 

the anchor trench has been constructed according to the project drawings. The anchor trench 

shall be excavated by the Contractor. If anchor trench is excavated in a clayey soil susceptible to 

desiccation, no more than the amount of trench required for the lining system to be anchored in 

one day shall be excavated to minimize desiccation potential of the anchor trench clay soils. 

Rounded comers shall be provided in and at the top of the trench so as'to avoid sharp bends in 

the geomembrane. 
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3.2.2 Backfilling 

The anchor trench shall be adequately drained to prevent ponding or otherwise softening of the 

adjacent soils while the trench is open. The anchor trench shall be backfilled by the Earthwork 

Contractor as outlined in the project specifications. Care should be taken when backfilling the 

trenches to prevent any damage to the cap geosynthetics or drainage pipe. If damage occurs, it 

shall be repaired by the Installer prior to the completion of the backfill. 

3.3 WEATHER CONDITIONS 

Welding shall not take place during any precipitation, in the presence of excessive moisture i.e., 

fog, dew, fh)st, in areas of ponded water or in presence of excessive winds, (unless wind barriers 

are provided). 

Seaming may proceed if the geomembrane sheet temperature is above 32°F (0°C), or if it can be 

proven via test strips that good seams can be fabricated at lower temperatures. The QA 

Representative shall determine the acceptability of cold weather seaming. 

Seaming may proceed if the sheet temperature is below 122°F (50°C), or if it can be proven via 

test strips that quality seams can be fabricated at higher temperatures. The QA Representative 

shall determine the acceptability of hot weather seaming. Sheet temperature should be measured 

by an infiared thermometer or surface contact thermocouple. 
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3.4 METHOD OF PLACEMENT 

3.4.1 Installer Responsibility 

The Installer shall be responsible for the following: 

1. No equipment or tools shall damage the geosynthetic by handling, trafficking, or 

other means. 

2. No personnel working on the lining system shall smoke, wear damaging shoes, or 

engage in other activities that could damage the geosynthetics. 

3. The method used to unroll the panels shall not cause scratches or crimps in the 

geomembrane and shall not damage the supporting soil. 

4. The method used to place geomembrane panels shall minimize wrinkles. 

Wrinkles shall be identified as to proper location by the Installer and shall be 

shown on the Installer's as-built drawings. Ballast shall be used to prevent 

relocation of the compensating wrinkles by wind. 

5. Bridging shall be removed, unless accepted by the QA Representative. 

6. Adequate loading (i.e., sandbags) shall be placed to prevent uplift by wind. (In 

case of high winds, continuous loading is recommended along the edges of panels 

to minimize risk of wind flow under the panels). 

F:VOnCEAGaPROJECrSNFilei\2003-1046«flportf\Find Doign lO-K^CQAPMineruloc 3-4 



Final CM Design 
Refined Metals Corporation 

Beech Grove, Indiana 
October 6,2010 

7. Direct contact with the geomemhrane shall be minimized, i.e., the geomembrane 

in traffic areas is to be protected by geotextiles, extra geomembrane, or other 

materials approved by the QA Representative. 

8. Panels shall not be skewed fh)m the vertical unless presented in the panel layout 

plan and approved by the CM Engineer. 

3.4.2 Field Panel Identification 

A field panel is the unit area of geomembrane which is to be seamed in the field, i.e., a field 

panel is a roll or a portion of a roll cut in the field. Each field panel shall be given an 

"identification code" consistent with the layout plan. This code shall be as simple and logical as 

possible. 

3.4.3 Field Panel Placement 

Field panels are installed at the locations indicated by the layout plan. Field panels may be 

installed in either way: 

1. All field panels are placed prior to field seaming. No more panels may be placed 

than can be seamed by the end of the day. 

2. Field panel are placed one at a time, and each panel is seamed immediately after 

its placement (in order to minimize the number of unseamed field panels). 

Each panel placement should be recorded immediately using the daily deployment report. 

Identification code, location and date shall be recorded. Form 2 is used as a record of daily 
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deployment. Form 2 shall be completed by the QA Representative. All panels that are folded 

shall be replaced by the Installer. 

3.5 FIELD SEAMING 

3.5.1 Procedures 

The welding or seaming procedure consists of overlapping the two geomembrane sheets such 

that any liquid flowing across the seams would flow fh)m the top panel to underlying panel. 

Seams shall be oriented parallel to the slope, i.e., oriented along, not across the slope. In cornens 

and odd shaped geometric locations, the number of field seams should be minimized. 

Seams shall be aligned with the least possible number of wrinkles and "fisbmoutbs." If a 

"fisbmoutb" or wrinkle is foimd, it shall be cut, removed and patched. 

Personnel performing field seaming shall meet the following requirements: 

1. Master Seamer Qualifications: The Master Seamer shall have completed a 

minimum of 500,000 square feet of geomembrane seaming work using the type of 

seaming apparatus proposed for use on this project. 

2. Other Seamer Qualifications: Other seamers shall have seamed a minimum of 

100,000 square feet of geomembrane. 

3. The Master Seamer shall provide direct Supervision over other seamers. 
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Details of each seam, including seamer, machine number, time, and temperature shall be 

recorded by the QA Representative on the Pre-Weld and Geomembrane Seaming Record (Form 

4). 

3.5.2 Pre-WeldH'rialWeld 

Pre-welds or trial welds shall be taken to verify the performance of welding equipment, seaming 

methods, and conditions. No seaming equipment or seamer shall be allowed to perform 

production welds until equipment and seamers have successfully completed trial weld(s). Pre-

welds should be made in the same surroundings and environmental conditions as the production 

welds, i.e., in contact with the subgrade. Pre-welds shall be performed at the following 

fiequency; 

1. At all start-ups and prior to planned shut-downs. 

2. Throughout the day as equipment requires start-up after a breakdown. 

Samples should be at least 3 feet long and 1 foot wide with the seam centered lengthwise. 

(Typically the samples are made by the welder seaming two piece of the geomembrane together). 

Ten one-inch wide strips should be cut from the trial weld. 

Specimens should be quantitatively tested by the Installer for peel adhesion for bonded seam 

strength (shear) using a recently calibrated field tensiometer. A specimoi is considered to pass 

when the test results are consistent with test requirements established in Section 3.7. 

A trial weld sample shall be considered passing if at least eight specimens pass peel and shear 

tests. Five shall be tested in peel mode and five in sheer mode. 
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Repeat the trial weld in its entirety when any of the trial weld samples fail in either peel or shear. 

When repeating trial welds fail, seaming apparatus and seamer shall not be used for production 

welding until deficiencies or conditions are corrected and two consecutive successful trial welds 

are achieved. 

All trial welds shall be recorded by the QA Representative on Form 3 (Pre-Weld and 

Geomembrane Seaming Record). 

3.5.3 Eauinment 

Hot dual wedge welders and hand held extrusion welders are the pieces of equipment approved 

for field seaming. The Installer is expected to utilize the dual wedge welder to the maximum 

extent possible and utilize the hand held extrusion welder for patches and finishing work. 

Hot Wedge Welding 

Consists of placing a heated wedge, mounted on a self propelled vehicular unit, between 2 

overlapping sheets which are heated above the polyethylene's melting point. After being heated 

by the wedge, the overlapping panels pass through a set of preset pressure wheels which 

compress the panels together to create a fusion weld. A dual track wedge welder will create two 

fusion welds separated by an unwelded channel. 

The double wedge fusion welder shall be equipped with a temperature readout device which 

continuously monitors the temperature of the wedge. 

Other equipment used diuing seam operations includes field tensiometer, rotary grinders, electric 

generators, coupon die and press and manometers/air pumps. 
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A recently calibrated field tensiometer shall be used for sheer and peel testing. The device shall 

have a load range of 0 to 500 pounds, a peak hold function and digital readout. Speed settings or 

2" or 20" per minute shall be available. 

Properly functioning portable electric generators must be available within close proximity of the 

seaming region and with adequate extension cords to complete the entire seam. These generators 

should be of sufficient size or numbers to handle all seaming electrical requirements. The 

generator must have rubber tires, be placed on a smooth plate such that it is completely stable 

that no damage can occur to the geomembrane or to the underlying liner or subgrade material. 

Fuel (gasoline or diesel) for the generator must be stored away fix)m the geomembrane and if 

accidently spilled on the geomembrane must be immediately removed. The area should be 

inspected for damage to the geomembrane and repaired if necessary. 

If applicable, manometers for testing air channel welds provided with a heavy duty needle or 

other approved pressure feed device, an air pump shall be provided. Two manometers shall be 

used in the Air-Pressure test. 

A coupon die and press shall be supplied for cutting peel and shear specimens for trial seaming. 

3.5.4 Seam Preparation 

For wedge welding, seam preparation shall include: 

1. The panels of the geomembrane shall be overlapped at least four-inches. 

2. The seam area shall be cleaned prior to seaming to assure the area is clean and 

free of moisture, dust, dirt and debris of any kind. No grinding is required for 

fusion welding. 
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3. The panels shall be adjusted so that seams are aligned with the fewest possible 

number of wrinkles and "fishmouths." 

4. A moveable protective layer may be used directly below the overlap of 

geomembrane that is to be seamed to prevent build-up of moisture between the 

panels. 

3.6 NON-DESTRUCTIVE SEAM TESTING 

Purpose of non-destructive testing is to check the continuity of the seam. The Installer shall non-

destructively test all field seams over their full length. All test equipment shall be furnished by 

the Installer. 

3.6.1 Vacuum Box Testing 

Equipment for vacuum box testing shall consist of the following: 

1. A vacuum box assembly consisting of a rigid hoiising, a transport viewing 

window, a soft neoprene or rubber gasket attached to the bottom, a valve 

assembly, and a vacuum gauge. 

2. A steel vacuiun tank and pump assembly equipped with a pressure controller and 

pipe connections. 

3. A rubber pressru^vacuum hose with fittings and coimections. 

4. A plastic bucket and wide brush (or spray assembly). 
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5. A soapy solution. 

The following procedure shall be used by the Installer: 

1. Excess sheet overlap (if any) shall be trimmed away. 

2. The window and gasket surfaces shall be cleaned and checked for leaks. 

3. The vacuum pump shall be energized and the tank pressure shall be reduced to 

approximately 5 psi. 

4. A strip of the geomembrane shall be wetted approximately 12 inches by 48 inches 

(length of the box) with a soapy solution. Size of the wet area depends on the size 

of the vacuum box. 

3. The box shall be placed over the wetted area and compressed. Steel 

reinforcement that comes in contact with the liner shall not have any burs, sharp 

points, etc. 

4. The bleed valve shall be closed and the vacuum valve shall be opened. 

5. It shall be verified that a tight seal is created. 

6. For a period of approximately 15 to 30 seconds, the geomembrane shall be 

examined through the viewing window for the presence of soap bubbles. 
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7. If no bubbles appear, the vacuum valve shall be closed, the bleed valve shall be 

opened, and the box shall be moved to the adjoining area with a minimiun of 3 

inches overlap. The process shall then be repeated. 

8. All areas where soap bubbles appear shall be marked and repaired and then 

retested. 

9. Vacuum box results should be recorded by the QA Representative on the Non-

Destructive Seam Testing Form (Form 4). All vacuiim box test shall be observed 

by the QA Representative. 

3.6.2 Air-Pressure Testing 

Air pressure testing is applicable to those processes which produce a double seam with an 

enclosed space. This method should be used by the Installer rather than vacuum box testing, to 

the maximum extent possible. 

Equipment for testing air-pressure testing shall include: 

1. An air pump equipped with a pressure gauge capable of generating and sustaining 

a pressure between 25 to 30 psi and mounted on a cushion to protect the 

geomembrane. The air pump may be manual or motor driven. 

2. A manometer equipped with a sharp hollow needle, or other approved pressure 

feed device. 
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The following procedures shall be followed by the Installer: 

1. Both ends of the seam area to be tested shall be sealed. 

2. A manometer or other approved pressure gauge shall be inserted into both ends of 

the channel created by the double wedge or extrusion double wedge fusion welds. 

Means of pressurizing must be provided. 

3. The air pump shall be energized to verify the unobstructed passage of air through 

the channel. The QA Representative shall verify unobstructed air flow. 

4. The air prunp shall be energized to pressure between 25 and 30 psi, the valve shall 

be closed, and the pressure shall be sustained for 5 minutes. 

5. If there is a loss of pressure exceeding 4 psi, or the pressure does not stabilize, the 

faulty area shall be located, repaired, and retested. 

6. The needle or other approved pressure feed device shall be removed and the hole 

sealed. The air channel at the other end shall be opened to insure that air 

pressurized the entire channel prior to removing the feed device. 

7. Test results shall be recorded by the QA Repersentative on the Non-Destructive 

Air Pressure Seam Testing Summary (Form 4). 

3.7 DESTRUCTIVE SEAM TESTING 

Purpose of destructive testing is to determine and evaluate seem integrity and assess long-term 

performance. 
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3.7.1 Location and Freauehcv 

The Installer shall provide the QA Representative with minimxun of one destructive test sample 

per 500 feet of seam length from a location specified by the QA Representative; individual 

samples may be taken at greater or lesser intervals. 

Additional destructive tests may be taken in areas of contamination, offset welds, visible 

crystallinity or other potential cause of faulty welds, as determined by the QA Representative. 

The seaming technician (or Installer) shall not be informed in advance of the locations where the 

seam samples will be taken. 

3.7.2 Sampling Procedure 

In order to obtain test results prior to completion of liner installation, samples shall be cut by the 

Installer as seam progresses at the locations designated by the QA Representative. 

The fristaller shall mark all samples with the date and seam sample number. The Installer should 

also record, the date, location, time, and seam number for each specimen taken. 

All holes in the geomembrane resulting from obtaining the seam samples shall be immediately 

repaired. All patches shall be vacuum tested. Sample locations should be located on the as-built 

drawing. All destructive seam samples shall be recorded by the QA Representative on the 

Destructive Sample Record (Form 5). Information to be recorded includes date, sample number, 

seam number, machine number, seamer, date sent to lab and a summary of any field test 

performed. 
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3.7.3 Size of Samples 

The samples shall be 18 inches wide by 36 inches long with the seam centered lengthwise. This 

sample is usually cut in thirds, two pieces given to the QA Representative and the other given to 

the liner Installer. The QA Representative shall send one sample to an independent laboratory 

for testing. The other sample will be archived by the QA Representative in the event future 

testing is required. 

3.7.4 Seairi Testing Requirements 

Destructive testing involves two techniques: Shear strength and peel adhesion. Destructive 

testing will be conducted by the Installer and QA Representative. 

Shear testing will be performed in accordance with ASTM D 4437-NSF modified. This test 

involves placing a tensile stress from the top sheet through the weld and into the bottom sheet. 

Peel testing shall be performed in accordance with ASTM D 4437-NSF modified. This test 

involves peeling the sheets apart to observe how separation occurs. Results indicate whether or 

not the sheets are continuously and homogeneously coimected througjh the seam. 

Ten 1-inch wide replicate specimens shall be cut from the sample. Five specimens shall be 

tested for shear strength and five for peel adhesion. The test seam area will be considered 

acceptable if four of the five samples for each test fail outside of the seam area, provided all five 

samples must meet the following strength requirements: 

SEAM PROPERTIES FOR 60 MIL TEXTURED HDPE GEOMEMBRANE 
TEST TEST METHOD FAILURE CRITERIA 
Shear Strength ASTM D4437-NSF Modified 120 lb/in (minimum), FTB, 

greater than 100% elongation 
Peel Adhesion ASTM D4437-NSF Modified 78 lb/in minimum, FTB, less 

than 10% separation 
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3.7.5 Independent Laboratorv Testing 

The QA Representative shall package and ship to the independent laboratory, one section of 

every seam sample taken for third party determination of seam integrity. The samples shall be 

tested in accordance with the seam testing requirements. Discrepancies between project seam 

requirements and Manufacturer's requirements will be handled by adopting the most stringent 

requirement. 

3.7.6 Procedures for Destructive Test Failure 

One of the following procedures shall apply whenever a sample fails a field destructive test: 

1. The Installer shall cap strip the seam between the failed location and any passed 

test location. 

2. At the QA Representative discretion, the Installer can retrace the welding path to 

an intermediate location (at a minimum of 10 feet from the location of the failed 

test), and take a sample for an additional destructive seam test. If this test passes, 

then the seam shall be cap stripped between that location and the original failed 

location. If the test fails, the process is repeated. 

3. Over the length of seam failure, the contractor shall either cut out the old seam, 

reposition the panel and reseam, if possible, or add cap strip, as required by the 

QA Representative. 

The QA Representative shall document all actions taken in conjunction with destructive test 

failures. 
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3.8 DEFECTS AND REPAIRS 

3.8.1 Identification 

All seams and the entire geomembrane surface shall be observed by the QA Representative for 

defects, holes, blisters, undispersed raw materials, and any sign of contamination by foreign 

matter. Unacceptable panels shall be removed and replaced. Because light reflected by the 

geomembrane helps detect defects, the surface of the geomembrane shall be clean at the time of 

observation. Reflecting light will cause the surface of the geomembrane, at locations where 

there are imperfections, to appear white or light in color. The geomembrane surface shall be 

brushed, blown, or washed by the Installer if the amount of dust or mud inhibits observation, as 

determined by the QA Representative. 

3.8.2 Evaluation 

Any suspect locations shall be non-destructively tested as appropriate in the presence of the QA 

Representative. Each location that fails the non-destructive testing shall be marked by the QA 

Representative, and repaired accordingly. 

3.8.3 Repair Procedures 

Any portion of the geomembrane exhibiting a flaw or failing a destructive or non-destructive test 

shall be repaired. 

1. Defective seams shall be restarted/reseamed as described in these specifications. 

2. Long lengths of failed seams shall be capstripped. 
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3. Tears shall be repaired by patching. Where the tear is on a slope or an area of 

stress and has a sharp end it must be rounded by cutting prior to patching. 

4. Blisters, holes, undispersed raw materials, and contamination by foreign mattery 

shall be repaired by large patches. 

5. Surfaces of the geomembranes which are to be patched shall be cleansed and 

lystered. 

6. Folds shall be removed or patched. 

Patches shall be round or oval in shape, made of the same geomembrane, and extended a 

minimmn of 6 inches beyond the edge of defects. All patches shall be the same compound and 

thickness as the geomembrane specified. All patches shall have their top edge beveled with a 

grinder prior to placement on the geommembrane. Patches shall be applied using approved 

methods only. 

All surfaces must be clean and dry at the time of repairs. All seaming equipment used in repairs 

must be approved by the QA Representative and Installer. All repair procedures, materials, and 

techniques shall be approved in advance of the specific repairs by the QA Representative and 

Installer. 

Form 6 (FML Repair Locations) shall be used by the QA Representative for documenting 

repairs. 
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3.8.4 Verification of Repairs 

Each repair shall be non-destructively tested. Repairs that pass the non-destructive test shall be 

taken as an indication of an adequate repair. Failed tests indicate that the repair shall be repeated 

and letested until passing test results are achieved. The QA Representative shall take additional 

destructive seam samples, as necessary, for long lengths of cap stripped seam. 

Recording of results: daily documentation of all non-destructive and destructive tests shall be 

prepared by the QA Representative. This documentation shall identify all seams that initially fail 

destructive testing and indicate evidence that these seams were repaired and successfully 

retested. Documentation shall identify all patch, bead or cap strip locations and indicate that 

repairs were made and successfully tested. 

Repair docrunentation shall include: 

1. Panel and seam location. 

2. The type of repair, i.e., patch, bead, cap strip, etc. 

3. Identification of any cap strips that are repairs for failing a destructive seam test. 

4. Vacuum test results on repairs. 

5. Precise location of the repair. 
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4.0 GEOCOMPOSITE AND GEOTEXTILE INSTALLATION 

4.1 HANDLING AND PLACEMENT 

The geocomposite (geotextile/geonet/geotextile), geonet and geotextile shall be handled in a 

manner to ensure it is not daniaged. Prior to and during placement, the Installer and QA 

Representative shall assure that: 

1. The portion of the geomembrane to be covered by the composite drainage layer, 

geonet or geotextile has all required documentation complete. 

2. The surface of the geomembrane must not contain stones or excessive dust that 

could cause damage. Prior to placing the composite drainage layer, the liner shall 

be swept clean with a soft bristle broom. 

3. In the presence of winds, all geosynthetics shall be weighted with sandbags, as 

necessary. The Installer shall be responsible for damage caused by wind. 

4. Geosynthetics shall be cut using an approved cutter, similar to a hooked razor 

blade. No straight blades are permitted. Care must be taken to protect underlying 

geomembranes if the geonet or geotextile is being cut in place. 

5. Equipment used to deploy the geosynthetics shall not damage the materials or the 

imderlying geomembrane. 

6. No personnel working on the lining system shall smoke, wear damaging shoes, or 

engage in other activities that could damage the geosynthetics. 
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4.2 INSTALLATION 

The Installer and QA Representative shall assure the following during geocomposite, geonet and 

geotextile seaming: 

1. Overlap seams a minimum of six (6") inches. 

2. Ties for the geonet are placed at three (3') foot intervals along the seam length. 

Only nylon ties which do not damage the imderlying geomembiane are Used; 

metal ties are not permitted. 

3. Tying can be achieved by plastic fasteners. Tying devices shall be white or 

yellow for easy identification. 

4. No horizontal seams are constructed on the side slopes. 

5. For the geotextile component of the geocomposite sewing of the geotextile seam 

may be performed. 

4.3 REPAIR PROCEDURES 

Patching of the geonet shall be used to repair holes, tears, and defects. Patches shall provide 6" 

of overlap round the repaired area and shall be held in place with nylon ties. Geonet shall be 

removed if areas with large defects are observed. The QA Representative shall determine the 

acceptability of the geonet. 
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5.0 GEOSYNTHETIC ACCEPTANCE 

5.1 INSTALLER 

Installer retains all ownership and responsibilities for the geosynthetic until acceptance by the 

Owner. 

5.2 OWNER 

The Owner will accept geosynthetic installation when; 

1. All required documentation from the Manufacturer and Installer has been received 

and approved. 

2. The installation is complete. 

3. Material conformance testing and destructive seam testing is complete. 

4. Verification of the adequacy of all field seam and repairs, including associated 

testing, is complete. 

5. Written certification documents, including drawings, sealed by a registered 

professional Engineer, have been received by RMC. 

6. The Installer shall provide a final certification stating the installation has 

proceeded in accordance with the Specifications. 

F:\OnCEAGCPIUXIECTSVilM\2003-1046\IbvorlriFiiiil Otnga lO-KKCQAfUJiurjIoe 5-1 



FORMl 

MATERIAL DELIVERY REPORT 

PROJECT NAME: 
PROJECT NUMBER: 
LOCATION: 
DATE: 

MATERIAL TYPE: 

ROLL NO. BATCH NO. RESIN TYPE DESCRIPTION OF DAMAGE 

COMMENTS: 

OFF-LOADING PROCEDURES: 

MATERIAL STORAGE: 
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FORM 2 
GEOMEMBRANE PANEL DEPLOYMENT LOG 

PROJECT NAME: DATE DEPLOYED: 
PROJECT NUMBER: TEMP: Max: ^F; Min: ^F 
LOCATION: WIND: mphN SEW 

•ALL MEASURED IN MILS^ 

SUB-GRADE ACCEPTED FOR AREA BENEATH PANEL NUMBER: 
Yes No 

REMEDIAL WORK REQUIRED: 
Yes No 

TYPE OF WORK REQUIRED: 

REMEDIAL WORK COMPLETED AND AREA ACCEPTED: 
Yes No 

COMMENTS: 

PANEL NUMBER: 
PANEL LENGTH:_ 
ROLL NUMBER: 
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FORM 3 

PRE-WELD AND GEOMEMBRANE SEAMING RECORD 

PROJECT NAME-
PROJECT NUMBER: 
LOCATION: 
DATE: 
QA OFFICIAL: 

WELDING MACHINE NUMBER: WELDER'S NAME: 

Pfe-weld 
Seam# 

Time 
am/pm 

Temp. Temperature of Results Pass/ 
Fail* 

Pfe-weld 
Seam# 

Time 
am/pm 

Temp. 

Welder Extrudate Peel Shear 

Pass/ 
Fail* 

COMMENTS: 

NOTE:USE ONLY ONE FORM PER WELDER. 
^ PASS OR FAIL RESULTS ARE FOR PRE-WELDS ONLY, TEST RESULTS 

FOR SEAMS ARE DOCUMENTED ON FORMS 4 AND 5. 
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FORM 4 

NON-DESTRUCTIVE AIR PRESSURE SEAM TESTING 

PROJECT NAME: 
PROJECT NUMBER: 
LOCATION: 

SEAM 
NUMBER 

CQA TIME PSI DATE TIME PSI PASS/ 
FAIL* 

** 

REPAIRS OF FAILED SEAMS ARE DOCUMENTED ON FORM 5 

EXTRUSION WELDED 
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FORMS 

DESTRUCTIVE SAMPLE RECORD 

PROJECT NAME: 
PROJECT NUMBER: 
LOCATION: 

DATE DSNO. SEAM 
NO. 

MACH 
NO. 

OPER 
NAME 

FIELD TEST DATE TO LAB 
PKGSLIPNO. 
FEDEX/UPS 

DATE DSNO. SEAM 
NO. 

MACH 
NO. 

OPER 
NAME 

PEEL SHEAR 

DATE TO LAB 
PKGSLIPNO. 
FEDEX/UPS 
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FORM 6 
GEOMEMBRANE REPAIR FORM 

REPAIR 
DESIGNATION 

DATE 
DAMAGE OBSERVED 

DATE 
REPAIR CONDUC I'ED 

SIZE LOCATION OF 
REPAIR 

REPAIRED 
TEST DATE 

RESULT 
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APPENDIX D 

SAMPLING AND ANALYSIS PLAN 
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1.0 INTRODUCTION 

The Sampling and Analysis Plan (SAP) presented in this attachment provides the policies, 

procedures, organization, objectives, functional activities, and specific Quality Assurance/ 

Quality Control (QA/QC) procedures that shall be employed by Refined Metals Corporation 

(RMC), Advanced GeoServices Corp. (Advanced GeoServices), and the Remedial Contractor 

during sampling associated with the proposed corrective Measures for the RMC, Beech Grove, 

Indiana site to ensure that the technical data generated during the sampling are accurate and 

representative. A separate SAP specific to groundwater sampling is provided as an attachment to 

the Inspection and Maintenance Plan. 

1.1 SAMPLING AND ANALYSIS PLAN ORGANIZATION 

Section 1.0 Introduction 

Section 2.0 Project Description 

Section 3.0 - Project Organization 

Section 4.0 - Quality Assurance/Quality Control Objectives 

Section 5.0 Sampling To Be Performed 

Sectionb.O - Sampling Procedures 

Section 7.0 - Sample Custody 

Section 8.0 - Calibration Procedures and Frequency 

Section 9.0 Laboratory Quality Assurance Program 

Section 10.0 - Data Reduction Validation and Reporting 

Section 11.0 - Internal Laboratory Quality Control Check Samples and Calculations 

Section 12.0 - Performance System Audits 

Section 13.0 - Preventative Maintenance 

Section 14.0 - Specific Routine Procediues Used to Assess Data Precision, Accuracy and 

Completeness 
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Section 15.0 - Corrective Action 
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2.0 PROJECT DESCRIPTIQN 

2.1 PROJECT BACKGROUND 

The Refined Metals Corporation (RMC) Beech Grove facility (Site) was the location of a 

secondary lead smelting and refining operation fix)m 1968 through 1995. The general location of 

the site is shown on Figure 1 of the CM Design Report and a detailed plan of the Site is shown 

on Sheet 1 of the design drawings. During its operational life, the facility handled hazardous 

materials or hazardous wastes under the Resource Conservation and Recovery Act (RCRA). 

These primarily consisted of lead acid automotive and industrial batteries, and lead-bearing 

materials that were processed for lead recovery. 

In accordance with the requirements of RCRA, the facility completed and submitted a RCRA 

Part A permit application. On November 19, 1980 the facility was granted approval to operate 

two hazardous waste management units under Interim Status: 1) indoor waste piles; and 2) 

outdoor waste piles. Facility documents also identify a surface impoundment (lagoon) as a 

RCRA permitted unit; however, it does not appear to have been included on the Facility Part A 

permit until after 1991. The Surface Impoundment was, and still is, used to collect and manage 

facility storm water runoff. See Sheet 1 of the design drawings for the location of the RCRA 

Hazardous Waste Management Units (HWMUs). 

The former indoor and outdoor waste piles were removed when normal facility operations 

ceased. The site sat idle after December 31, 1995 except for the wastewater treatment system 

which remained in operation to collect and manage storm water runoff fh)m the lagoon and other 

site areas. Between August 2009 through early-Janxiaiy 2010 all buildings and structures were 

decontaminated and demolished, with the exception of four pump houses and the lagoon which 

were decontaminated, but remain in operation for on-site storm water management. 

Decontamination and demolition activities were performed in accordance with the Draft 

FA0nCEAaCmOJBCI»l'ae^a003-I04«RcponitFiD^ DciilD I0-l(K3QAP\SAr Rnted itfakm 1010^2-1 
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Decontamination and Demolition Plan (Advanced GeoServices March 4, 2009) and the 

Decontamination and Demolition Implementation Plan (Focus Contracting, June 8, 2009) both 

of which were submitted, reviewed and approved by the USEPA and IDEM. A Summary report 

of the decontamination and demolition activities is being prepared on a parallel track with 

preparation of this CM Design submission and will be included as an attachment to the 

Corrective Measures Completion Report to be provided following completion of the Corrective 

Measures. 

Throughout the decontamination and demolition process storm water continued to be collected, 

treated as appropriate, and discharged to the City of Indianapolis POTW. Storm water sampling 

performed after completion of site cleaning activities has demonstrated that storm water from the 

lagoon and cleaned surface areas of the site can be discharged without requiring pre-treatment. 

In an effort to reduce the hydraulic loading on the POTW, the City of Indianapolis has requested 

that RMC cease discharge of the clean storm water to the sanitary sewer following completion of 

decontamination and demolition activities. At this time RMC has submitted a request for a "No 

Exposure Certification for Exclusion from NPDES Storm Water Permitting" to allow surface 

discharge of the storm water currently sent to the POTW. If storm water currently sent to the 

POTW will be surface discharged, it will most likely be sent to the drainage ditch at the north 

end of the property using the existing system of pumps and internal conveyance piping. RMC is 

also requesting approval from the City of Indianapolis to continue storm water discharge to the 

POTW until appropriate approvals for sur&ce water discharge can be secured. 
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3.0 PROJECT ORGANIZATION AND RESPONSIBILI'nES 

The overall responsibility for the project is assigned to Mr. Matthew Love of Exide 

Technologies, representative of RMC. In this capacity, Mr. Love is responsible for the overall 

performance of the project including ensuring that the project is conducted in accordance with 

the Consent Decree and the Corrective Measures (CM) Design Report. This includes confirming 

that the Contractor, the QA Representative, and the contracted laboratory all conduct its 

operations in compliance with the CM Design Report. The Information Gathering activities will 

be performed by Advanced GeoServices, under the direction of RMC. The reniedial activities 

will be performed by a Contractor selected based on cost and qualifications. 

Construction Quality Assurance (QA) oversight will be the responsibility of RMC. Construction 

Quality Assurance services are expected to be provided by Advanced GeoServices utilizing 

personnel experienced in construction and remediation projects. 
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4.0 QUALITY ASSURANCE/QUALITY CONTROL OBJECTIVES 

Site activities performed by the project team at the Site will incorporate, but not be limited to, the 

QA/QC procedures established herein during the removal activities. 

In combination, QA and QC represent a set of procedures designed to produce analytical data of 

known and acceptable quality. A useful distinction between QA and QC programs can be made 

as follows: the QC program ensures that all information, data, and decisions resulting from the 

investigation are technically sound and properly documented, while the QA program assures that 

the QC program achieve its goals. 

Data Quality Objectives (DQOs) are quantitative and qualitative statements specifying the 

quality of the environmental data required to support the decision making process. Separate 

DQOs are designed for field sampling and laboratory analysis so that clear distinctions between 

any problems found in the system can be isolated with respect to cause. Conversely, the DQOs 

are also designed to provide an indication of the variability of the overall system. The overall 

QA objective is to keep the total uncertainty within an acceptable range that will not hinder the 

intended use of the data. To achieve this, specific data requirements such as detection limits, 

criteria for precision and accuracy, sample representativeness, data comparability and data 

completeness (PARCC) are specified below. 

4.1 PRECISION 

Precision measures the reproducibility of data or measurements under specific conditions. 

Precision is a quantitative measure of the variability of a group of data compared to their average 

value. Precision is usually stated in terms of relative percent difference (RPD) or relative 

standard deviation (RSD). Measurement of precision is dependent upon sapling technique and 

analytical method. Field duplicate and laboratory duplicate samples will be used to measure 
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precision for project samples. Both sampling and analysis will be as consistent as possible. For 

a pair of measurements, the RPD will be used to evaluate precision. For a series of 

measurements, RSD will be used to evaluate precision. The total precision of a series of 

measurements can be related by the additive nature of the variances. Equations for RPD and 

RSD are presented in Section 13.1 of this SAP. 

QC samples, including field and laboratoiy duplicate samples will be analyzed and used to 

monitor precision for this project. One field duplicate will be collected for every 20 soil 

samples. A matrix spike sample and laboratory duplicate sample will be collected at a frequency 

of one set per 20 samples per matrix. All duplicate results will be evaluated during data 

validation with respect to the applicable DQO criteria listed in Table 2 and the Region V 

Standard Operating Procedure for Validation of CLP Inorganic Data (USEPA, 1993). 

Precision will be evaluated for all lead analyses performed in this program using the results of 

field and laboratory duplicate samples. 

4.2 ACCURACY 

Accuracy is defined as the degree of agreement of a measurement or aveiage of measurements 

with an accepted reference value. Accuracy measures the bias in a measurement system which 

may result firom sampling or analytical error. Sources of error that may contribute to poor 

accuracy are: 

laboratory error; 

sampling inconsistency; 

field and/or laboratory contamination; 

sample handling; 

matrix interference; and 
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preservation. 

Equipment blanks, as well as matrix spike (MS) QC samples, will be used to measiue accuracy 

for project samples. The field component of accuracy will be negligible if the sampling, 

preservation, and handling techniques described in this SAP are followed. Accuracy in 

laboratory methods and procedrues will be evaluated by use of calibration and calibration 

verification procedures, and instrument performance solutions, at the frequency specified in the 

USEPA "Test Methods for Evaluating Solid Waste Physical/Chemical Methods," November 

1986, SW-846 3rd edition for lead analyses. Accuracy is calculated using the equation presented 

in Section 14.2 of this SAP. 

Field and laboratory blanks, matrix spike samples and LCSs will be used to measure accuracy for 

the project samples. Blanks will be used to evaluate whether laboratory or field procedures 

represent a possible source of contamination. Equipment blanks will be collected one per 20 

samples. Matrix spike samples and laboratory duplicates will be analyzed at a frequency of one 

pair per 20 samples. LCSs will be analyzed at a frequency of one per matrix per 20 samples or 

per laboratory preparation batch, whichever is more fiiequent. Accuracy will be evaluated based 

upon blank and spiked sample results with respect to the applicable DQO criteria listed in Table 

2 and the Region V Standard Operating Procedure for Validation of CLP Inorganic Data 

(USEPA, 1993). 

The laboratory method and calibration blanks will be required to meet specific criteria for 

compliance as listed in SW 846 methodology. 

In the data validation, all blank samples will be evaluated. The general procedure for assessing 

blank samples will be as follows: 

• Lead results will be reviewed for all blank samples collected outside of HWMUs. 
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• Antimony, arsenic, cadmium, lead and selenium results will be reviewed for all 

blank samples collected inside of HWMUs. 

• All blank samples for which lead is reported above the MDL will be identified. 

• If contaminants are not detected in any of the blank samples, the data will be 

reported unqualified for blank contamination. 

• If contaminants are found in any of the blank samples, the sample 

concentration(s) will be reported in the data validation narrative and assessed 

according to the Region V Standard Operating Procedure for Validation of CLP 

Inorganic Data (USEPA, 1993). 

4.3 DATA REPRESENTATIVENESS 

Representativeness expresses the degree to which sample data represent the characteristics of the 

environment fijom which they are collected. Samples that are considered representative are 

properly collected to accurately characterize the contamination at a sample location. Therefore, 

an adequate number of sampling locations have been chosen, and the samples will be collected in 

a standardized method. Representativeness will be measured by the collection of field 

duplicates. Comparison of the analytical results from field duplicates will provide a direct 

measure of individiial sample representativeness. 

Comparison of the analytical results from field duplicate samples will provide a direct measure 

of the representativeness of individual sample results. The RPDs of the field duplicate results 

will be compared to the project-specific DQOs as given in Table 2. 
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4.4 DATA COMPLETENESS 

Completeness is defined as the percentage of data that is judged to be valid to achieve the 

objectives of the investigation compared to the total amount of data. Data gaps will be 

continuously addressed when/if they occur by systematic re-sampling, as needed. Deficiencies 

in the data may be due to sampling techniques, or poor accuracy, precision, and laboratory error. 

While deficiencies may affect certain aspects of the data, usable data may still be extracted from 

applicable samples. The level of completeness, with respect to usable data, will be measured 

during the data assessment process by comparing the total number of data points to the number 

of data points determined to be usable. A usability criteria of 90 percent has been set for this 

project. The equation used for completeness is presented in Section 14.3 of this SAP. 

4.5 DATA COMPARABILITY 

Comparability expresses the confidence with which one data set can be compared with another 

data set from a different phase or from a different program. Comparability involves a composite 

of the above parameters as well as design factors such as sampling and analytical protocols. 

Data comparability will be ensured by control of sample collection methodology, analytical 

methodology and data reporting. 

4.6 SENSITIVITY 

Analytical methods have been selected which can provide the DLs (sensitivity), accuracy and 

precision criteria defined for this project. Soil samples will be prepared according to USEPA's 

SW846 (USEPA, 1996) method 3050B, while all field and equipment blanks will be prepared 

according to SW846 301OA, both hot-acid digestion procedures. All samples will be analyzed 

using USEPA SW-846 Method 601 OB (inductively couples plasma [ICP] spectroscopy). 
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Specific QLs are hi^ly matrix-dependent and may not always be achievable. See Table 1 for 

parameters to be analyzed and the corresponding methods and DQO QLs. 

4.7 PROCEDURES FOR MONITORING PARCC PARAMETERS 

PARCC parameters will be monitored through the submission and analyses of various types of 

field and laboratory QC samples. These will include appropriate equipment blanks, laboratory 

method blanks, field duplicates, matrix spikes, and instrument performance solutions. See Table 

2 for data quality objectives. 

liie frequency by which the field and laboratory QC samples will be prepared and submitted is 

specified in Section 6.5 of this SAP. 
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5.0 SAMPLING TO BE PERFORMED 

This section presents the post excavation screening, stockpile sampling and confirmatory 

sampling and analysis procedures to be performed by the QA Representative during CM 

implementation. 

5.1 FIELD XRF SCREENING 

During excavation activities within areas specifically designated for post-excavation 

confirmatory sampling, a portable, hand held XRF device will be utilized to aid in the vertical 

delineation, and in some cases horizontal delineation, of contaminated material exceeding the 

Post Remediation Goals (PRG) for the targeted site contaminants depending on the particular 

remediation area. Screening will completed by performing randomly within the excavations 

based on a lO-foot by 10-foot grid. 

Confirmatory samples will be collected from 0 to 6 inch depth increment in the non-HWMU 

areas and from the 0-6 inch and 6 to 12 inch depth increment within the HWMUs. Samples will 

be placed in plastic bags, homogenized and the screened with the XRF. Five separate readings 

^11 be obtained on each sample, the results recorded and then averaged. Twenty percent of the 

XRF samples will be submitted for laboratory analysis and the results utilized to develop a 

correction factor for the other XRF results. Laboratory analyses of Site metals shall be 

performed using EPA Method SW-846 601OB. 

F:V0nCXM>CnOIBCinnki\2003-I(MaRep<nM'iul Deriii lO-IACQAI^SA? Rcwd ik|]luiJ«]i 2010JIOC5- 1 



Final CM Design 
Refined Metals Corporation 

Beech Grove, Indiana 
October 6,2010 

5.2 CONFIRMATORY SOIL AND SEDIMENT SAMPLING 

Confirmation soil samples in both HWMU excavations and non-HWMU excavations will be 

consistent with the general protocol established for soil samples. Materials will be homogenized 

by mixing in the plastic baggies for at least one minute prior to XRF testing samples destined for 

laboratory analysis shall be placed in a laboratory provided sampling container and sent to an 

off-site lab for analysis (lead only in non-HWMUs and Sb, As, Cd, Pb and Se in HWMUs). 

Areas that require additional excavation after the initial confirmation samples have been 

collected will be identified with the excavation depth. The results of all soil samples, including 

the XRF sampling results, XRF correlation samples, confirmation samples and duplicates will be 

entered into a computerized database. 

The post-excavation confirmatory sampling program will be implemented by the QA 

Representative in areas to demonstrate attainment with the appropriate cleanup goals. A typical 

description of the XRF analysis is provided, but the actual XRF manufacturer instructions should 

be followed when performing the analysis. 

5.3 STOCKPILE SAMPLING 

During the course of the work, the Contractor will generate materials that may be clean relative 

to the remediation standards being applied to the project and suitable for reuse during restoration. 

The types of material will be primarily topsoil (stripped during construction of the containment 

cell and SWM basin), crushed concrete and masonry (resulting from demolition of remnant 

slabs, concrete pavements, structures and foundations). The work may also generate material 

suitable for use and structural soil fill or cap soil fill (Specification Section 02210) that the 

Contractor wishes to have sampled for use as "unrestricted" material. All such materials shall be 

segregated based on type in stockpiles not exceeding 500 cy and characterized. Stoclq)ile 

lO-lOCQAFSSAP BevM «5-2 



Final CM Design 
Refined Metals Corporation 

Beech Grove, Indiana 
October 6,2010 

characterization shall be performed using composite samples. Stoclq)ile sampling shall be 

performed as described in Section 6.2. 

5.4 AIR MONITORING 

Air quality on-site sampling and personnel sampling will be conducted by the Contractor and 

monitored by the QA Representative. This SAP is not intended to cover air monitoring. 
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6.0 SAMPLE COLLECTION PROCEDURES 

6.1 CONFIRMATORY SAMPLE CGLLECTIQN 

Prior to sampling, loose soil or debris will be removed from the area using a stainless steel spoon 

or shovel or disposable scoops. Sampling implements will include stainless steel trowels or 

disposable plastic scoops, hand angering devices, and plastic Zip-Lock® baggies. Field 

personnel will don a new, clean pair of disposable gloves prior to sampling at each location. All 

implements, if not disposable, shall be decontaminated between the collection of each sample 

using the protocol described in this SAP. During the collection of each sample, the physical 

characteristics of the soil materials shall be recorded. Samples will be thoroughly mixed in a 

plastic bag for at least one minute. The plastic bag containing homogenized sample will be 

labeled and entered on the Chain of Custody. Each soil sample will be of sufficient volume for 

subsequent analytical testing requirements. 

Field personnel will record the soil's physical characteristics, a description of the sample location 

and depth, the time period for each sample collection, surface conditions surrounding the sample 

location, and all pertinent meteorological information. 

6.2 STOCKPILE SAMPLING 

Material stockpiles shall be characterized utilizing composite soil samples. The number of 

composite samples required to characterize a stockpile will be dictated by the estimated size of 

the pile. Each composite sample shall be comprised of 4 aliquots collected at various locations 

around the pile. 

A detailed description of the sampling procedures is as follows: 

A. Estimate the volume of the stockpile. The number of composite samples required 

is dictated by the estimated volume, as follows: 
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<250 cubic yards - 1 Composite Sample 

250 to 500 cubic yards - 2 Composite Samples 

B. Divide the stoclqpile into sections of equal volume based on the number of 

composite samples required, (i.e. piles <250 cy are treated as a single volume, a 

pile requiring 2 composite sample is divided in half). One composite sample will 

be collected from each section. 

C. Provide each stockpile with a distinct identification and record the information 

(including type of material and source area) in the field book. 

D. Evaluate the piles for consistency in the visual appearance (color, gradation, etc.) 

of the materials. Record any notable observations in the field book. 

E. Subdivide each section into four quarters of roughly equal volume. 

F. For piles that are determined to be relatively consistent (i.e. homogeneous) in 

visual appearance, collect 1 subsample (aliquot) from each quarter, biasing one 

sample towards the lower third of the pile, biasing another sample towards the 

upper third and collecting the remaining two samples from the middle third. In 

piles that are observed to be heterogeneous, utilize the quartering to dictate the 

distribution of subsamples around the pile but also target sampling to provide a 

proportional representation of the various materials in the pile. Collect all 

subsamples from a depth of greater than one foot below the pile surface. 

G. Each aliquot in a stockpile shall have approximately equal volumes and shall be 

collected into a disposable aluminum tray. Remove large stones, sticks and 

vegetation. When sampling concrete rubble, the sampler should attempt to get a 

representative amoimt of the fines contained in the material after the crushing 

process and should remove those pieces larger than 1.5 inches. 
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H. Homogenize the sample by mixing in the aluminum tray imtil the composite is 

visually uniform using a disposable scoop and/or gloved hand. 

I. Transfer an adequate volume of the composite sample to a glass or other approved 

sample container. Cap and label the container, wipe residual from the outside of 

the container and complete require chain of custody. Collect duplicate and 

MS/MSD samples, as required below. Discard the remaining volume of material 

onto the stockpile. 

J. Decontaminate reusable sample equipment following the procedures described 

below. 

K. Place a stake marked with the stockpile identification and date sampled in the 

pile. Inform the Contractor when sample results are received and the final 

designation/disposition of the pile. 

6.3 SOIL SAMPLING DECONTAMINATION 

The sampling methods prescribed herein have been developed to minimize the possibility of 

cross-contamination. Those sampling implements which cannot be decqntaminated effectively 

shall be disposed of between and after sample collection. Decontamination procedures for 

sampling equipment will be as follows: 

• Remove particulate matter and surface films with tap water, Alconox and brush as 

necessary; 

• Deionized water rinse; 

• Nitric acid rinse (0.1 N); 

• Deionized water rinse; 

• Air dry (if possible); and 
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• Cover with plastic or wrap in aliuninum foil if stored overnight. 

Equipment blanks will be collected for decontamination QC. A description of the types and 

frequency of QC samples is included in Section 6.6. Any deviations from these procedures will 

be documented in the field logbook. 

All derived wastes from each sampling event will be returned to the ground in the direct vicinity 

of the sample collection point. 

6.4 FIELD SAMPLING DOCUMENTATION PROCEDURES 

Field sampling operations and procedures will be documented by on-site personnel in bound 

field logbooks. Where appropriate, field operations and procedures will be photographed. 

Documentation of sampling operations and procedures will include documenting: 

• Procedures for preparation of reagents or supplies which become an integral part 

of the sample (e.g., preservatives and absorbing reagents); 

• Procedures for recording the exact location and specific considerations associated 

with sampling acquisition; 

• Specific sample preservation method; 

• Calibration of field instruments; 

• Submission of field-based blanks, where appropriate; 

• Potential interferences present at the Site; 

• Field sampling equipment and containers including specific identification 

numbers of equipment; 

• Sampling order; 

• Decontamination procedures; and 

• Field personnel. 
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Field logbooks will be waterproof and bound. The logbook will be dedicated to the job. No 

pages will be removed. Corrections will be made by drawing a single line through the incorrect 

data and initialing and dating the correction that was made to the side of the error. An initialed 

diagonal line will be used to indicate the end of an entry or the end of the day's activities. 

6.5 SAMPLE CONTAINERS AND PRESERVATION 

Table 3 lists the appropriated sample containers, preservation methods, and holding times for 

sample analysis. Samples will be labeled in the field according to the procedures outlined in 

Section 7.0 of this Attachment. 

6.6 QUALITY CONTROL SAMPLES 

Field QA/QC samples will be collected to determine if contamination of samples has occurred in 

the field and, if possible, to quantify the extent of contamination so that data are not lost. 

Duplicate samples, equipment blanks and matrix spike/matrix spike duplicate (MS/MSD) 

samples will be collected. The duplicate QC samples will be labeled with distinct identification 

locations and times, and submitted to the laboratory as regular samples. The actual identification 

of the duplicate QC samples will be recorded in the field logbook. 

A sunmiary of the field QA/QC samples to be collected during the sampling program are 

presented as follows: 

• Equipment blanks consisting of laboratory supplied deionized water poured over 

sampling equipment; 

• Duplicate samples for the soil samples sent for laboratory analysis; and, 

• Matrix spike. 
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6.6.1 Duplicate Samples 

Duplicate samples are independent samples collected in such a manner that they are equally 

representative of the sampling point and parameters of interest at a given point in space and time. 

Field duplicate samples provide precision information of homogeneity, handling, shipping, 

storage, preparation and analysis. 

Soil sample duplicates will be collected and homogenized before being split. Field duplicate 

samples will be analyzed with the original field samples for the same parameters. One of every 

twenty samples submitted for laboratory analysis will be duplicated. 

6.6.2 Equipment Blanks 

The equipment (rinsate) blank is designed to address cross-contamination between sample 

sources iti the field due to deficient field equipment decoritamination procedures. This blank 

also addresses field preservation procedures, environmental Site interference and the integrity of 

the source water for field cleaning. 

An equipment blank will be prepared during soil sampling when a particular piece of sampling 

equipment was employed for sample collection and subsequently decontaminated in the field for 

use in additional sampling. The equipment blank will be composed in the field by collecting, in 

the appropriate container for water, a blank water rinse from the equipment (spoon, auger, corer, 

etc.) after execution of the last step of the proper field decontamination protocol. Preservatives 

or additives will be added to the equipment blank where appropriate for the sampling parameter. 

One equipment blank will be collected per 20 soil samples collected and sent to the off-site lab 

for lead analysis. 
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6.6.3 Matrix Spike Samples 

Where required by the SAP, an Matrix Spike/Matrix Spike Ehiplicate (MS/MSD) will be 

collected and analyzed for the same parameters as the parent sample. To ensure sufGcient 

sample volume, MS/MSD sample locations shall have a second soil volume collected from the 

same diameter and depth interval as the parent sample immediately adjacent to the parent sample 

location. Both soil volumes will be placed into the same baggies, composited together and 

analyzed with the XRF before being placed in the laboratory supplied sample jars. Each sample 

will be labeled with the sample number as the parent sample, designated as an MS/MSD sample, 

and submitted to the laboratory for the appropriate analyses. MS and MSD samples determine 

accuracy by the recovery rates of the compounds added by the laboratory (the MS/MSD 

compormds are defined in the analytical methods). The MS samples also monitor any possible 

matrix effects specific to samples collected from the Site and the extraction/digestion efficiency. 

In addition, the analysis of MS/MSD samples check precision by comparison of the two spike 

recoveries. One MS/MSD sample will be collected for every 20 investigative and duplicate soil 

samples collected and sent to the off-site lab for analysis. 
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7.0 SAMPLE CUSTODY 

Sample identification and chain-of-cnstody shall be maintained for the work throng the 

following chain-of-custody procedures and documentation: 

• Sample labels, which prevent misidentification of samples; 

• Custody seals to preserve the integrity of the sample from the time it is collected 

until it is opened in the laboratory; 

• Field logbooks to record information about the site investigation and sample 

collection; 

• Chain-of-Custody records to establish the documentation necessary to trace 

sample possession from the time of collection to laboratory analysis; and, 

• Laboratory logbooks and analysis notebooks, which are maintained at the 

laboratory to record all pertinent information about the samiple. 

The purpose of these procedures is to ensure that the quality of the sample is maintained during 

its collection, transportation, storage and analysis. All chain-of-custody requirements shall 

comply with standard operating procedures indicated in the EPA sample handling protocol. All 

sample control and chain-of-custody procedures applicable to the subcontracted laboratory will 

be presented in the laboratory's procedures. 

7.1 CHAIN-OF-CUSTODY 

A sample is in custody if it is in someone's physical possession or view, locked up or kept in a 

secure area that is restricted to authorized personnel. 
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7.1.1 Field Custody Procedures 

As few persons as possible should handle samples in the field. The sample collector is 

personally responsible for the care and custody of samples collected until they are transferred to 

another person. The QA Representative will determine whether proper custody procedures were 

followed during field work and decide if additional samples are required. 

7.1.2 Sample Labels 

Identification labels are to be attached to the field sample containers. The labels shall not 

obscure any QA/QC lot numbers on the bottles. Sample information will be printed on the label 

in a legible manner using waterproof ink. The identification on the label must be siifiicient to 

enable cross-reference with the logbook. 

7.1.3 rhain-nf-riistndv 

The chain-of-custody record must be completed by the person responsible for sample shipment 

to the subcontracting laboratory. All constraints on time and analytical procedures should be 

marked on the record. The custody record should also indicate any special preservation or 

filtering techniques required by the laboratory. 

7.1.4 Transfer of Custody and Shipment 

Chain-of-Custody records must be kept with the samples at all times. When transferring the 

samples, the parties relinquishing and receiving them must sign, date, and note the time on the 

record. Each shipment of samples to the laboratory must have its own chain-of-custody record 

with the contents of the shipment, method of shipment, name of courier, and other pertinent 

information written on the record. The original record accompanies the shipment and the copies 
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are distributed to the Project Manager. Freight bills, Postal Service receipts and bills of lading 

are retained as permanent documentation. 

7.1.5 Custody Seals 

Custody seals are adhesive-backed seals with security slots designed to break if the seals are 

disturbed. Seals are placed on all shipping containers, and seals shall be signed and dated before 

use. 

7.2 SAMPLE DESIGNATION 

Samples collected from each location, shall be identified by using a standard label which is 

attached to the sample container. The following information shall be included on the sample 

label: 

Site name; 

Date and time of sample collections; 

Designation of the sample (i.e., grab or composite); 

Type of sample with brief description of sampling location (depth); 

Signature of sampler; 

Sample preservative used; and 

General types of analyses to be conducted. 

7.2.1 Proposed Sample Identification System 

The following sample identification system will be utilized to identify the location, type and 

depth of each soil sample collected. The removal area identification will match the designations 

shown on the design drawings and the grid location will utilize an alpha-numeric designation 
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developed by the QA Representative in consultation with the Contractor. Addition information 

will include depth of sample relative to pre-remediation ground surface. 

Type of Sample Excavation ID/Depth/Date 

XRF Field Screening/Confirmation XRF-FL4B/1.0-1.5-A5 

Lab Analysis Confirmation FL4B/1.0-1.5/A5 

Duplicate FL4B-D/1.0-1.5/A5 

Stockpile Composite Sample SP-1 

The results of all soil samples, including the XRF sampling results, XRF correlation samples, 

confirmation samples and duplicates will be entered into a computerized database. The database 

will be divided into sections labeled with each individual excavation identification and grid 

number and sub grid number. 

7.3 SAMPLE HANDLING. PACKAGING. AND SHIPPING 

Regulations for packaging, marking, labeling, and shipping hazardous materials are promulgated 

by die USDOT in the Code of Federal Regulations, 49 CFR 171 through 177. Samples obtained 

finm the Site are anticipated to be environmental samples which are not expected to contain high 

levels of hazardous substances. Therefore, the shipment of samples designated as environmental 

Samples are not regulated by DOT. 

Samples collected by the QA Representative will be relinquished, direcdy to the laboratory, to 

the laboratory courier or shipped to the laboratories using the method described below. 

Environmental samples shall be packed prior to shipment by air using the following procedures: 

Select a sturdy cooler in good repair. Secure and tape the drain plug with fiber or duct tape. 
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Allow sufficient outage (ullage) in all bottles to compensate for any pressure and temperature 

changes (approximately 10 percent of the volume of the container). 

Be sure the lids on all bottles are tight (will not leak), and baggies are sealed. 

Line coolers with minimum of two large trash bags. Place samples inside of lined coolers. Put 

ice on top of or between the samples. Pack samples securely to eliminate breakage during 

shipment. Tie off trash bags to seal. 

Place chain-of-custody into a plastic bag, tape the bag to the inner side of the cooler lid and then 

close the cooler and securely tape (preferably with fiber tape) the top of the cooler shut. Custody 

seals should be affixed to the top and side of the cooler so that the cooler cannot be opened 

without breaking the seal. 

A label containing the name and address of the shipper shall be placed on the outside of the 

container. 

7.4 SAMPLE PRESERVATION AND HOLDING TIMES 

When needed, sample containers will be obtained fiom the subcontracting laboratory and shall 

be prepared with a predetermined amount of preservative for each specified sample unless 

otherwise stated in the site specific field plan. A list of preservatives and holding times for each 

type of analysis are included Table 3 of this Attachment. Additional preservation requirements 

and holding times for other analytical parameters are listed, in 40 CFR, Part 136, July 1,1987. 
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7.5 LABORATORY SAMPLE CUSTODY PROCEDURES 

Once the sample arrives at the laboratory, custody of the samples will be maintained by 

laboratory personnel. Upon receipt of the samples, the sample receipt personnel will remove the 

chain-of-custody from the sealed cooler and sign and record the date and time on the chain-6f-

custody. The samples received will be verified to match those listed on the chain-of-custody. 

The laboratory will document and notify the sample generators QA Manager immediately if any 

inconsistencies exist in the paperwork associated with the samples. The laboratory at a 

minimum will document the following stages of analysis; sample receipt, sample 

extraction/preparation, sample analysis, data reduction, and data reporting. 

Samples will be given a unique laboratory identification number and logged into the Laboratory 

Information Management System (LIMS). The analyst will enter the analytical data into the 

LIMS upon analysis completion and validation. The LIMS tracks the sample \mtil completion of 

the report and invoice mailing. The data archived fix)m the LIMS will be transferred to 

electronic storage format and retained for five years from the completion of sample analysis. 
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8.0 CALroRATION PROCEDURES AND FREQUENCY 

All instruments and equipment used during sampling and analysis will be operated, calibrated, 

and maintained according to the manufacturer's guidelines and recommendations. Operation, 

cdibration and maintenance will be performed by trained personnel on a daily basis. All 

maintenance and calibration information will be documented and will be available upon request. 
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9.0 LABORATORY QUALITY ASSURANCE PROGRAM 

The qiiality assiirance program for the selected analytical laboratory will be submitted following 

laboratory selection. The quality assurance program documents are anticipated to include the 

following: 

Title page; 

Table of contents; 

QA policy statement; 

Laboratory organization and responsibility; 

Sampling procedures and equipment; 

Sample custody; 

Data reduction, validation, and reporting; 

Performance and systems audit; 

Preventive maintenance; 

Corrective action; and 

Resumes. 

F:\CnCEAaCVROIECISVUnapa3-IOM«c|«nM'iul Dcdia lO-IOtCQAPtSA? XmiMd Sepute 70104x9-1 



Final CM Design 
Refined Metais Corporation 

Beech Grove, Indiana 
October 6,2010 

10.0 DATA REDUCTION VALIDATION AND REPORTING 

10.1 DATA REDUCTION 

All analytical data will be permanent, complete and retrievable. The analyst will enter the 

analytical data into the LIMS upon analysis completion and laboratory validation. The 

laboratory will report sample results on analysis report forms and provide the information 

referenced in the USEPA Methods for each deliverables package. All laboratory data will 

undergo the data validation procedures described in the Laboratory QA Manual prior to final 

reporting. Data will be stored on the laboratory's network until the investigation is complete and 

data archived from the LIMS will be transferred to magnetic tape which will be retained by the 

laboratory for an additional five years. 

Results will be reported in micrograms per liter (ug/1) for aqueous samples or milligrams per 

kilogram (mg/kg) for solid samples. Equations to calculate concentrations are found in the SW-

846 Method 6010B. All blank results and QC data will be included in the data deliverables 

package. Blank results will not be subtracted fn)m the sample results. The blank results and QC 

data will be used in data validation to review sample results qualitatively. Data validation will 

be performed for soil samples analyzed at the off-site laboratory in general accordance with the 

guidelines identified in Section 10.2. Outliers and other questionable data will be addressed in 

the data validation report and specific QA/QC flags will be applied to questionable data. The 

QA/QC flags will be consistent with the USEPA data validation guidelines. 

All analytical data, reports, and any other project related information produced during this 

project will be stored in the project file at the sample generators office maintained by the Project 

Manager. Project reports, tables, etc. will be Stored in project specific electronic files. 
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10.2 DATA VALIDATION PROTOCOL 

Validation of analytical soil data as received from the off-site laboratory will be performed by an 

AGC QA Scientist. Validation will be performed in general accordance with the following data 

validation guidance documents, where applicable: 

National Functional Guidelines for Inorganic Data Review. Multi-Media. Multi-

Concentration. USEPA, February 1994. 

Region V Standard Operating Procedures for Validation of CLP Inorganic Data. 

USEPA, September 1993. 

Specifically the information examined will consist of sample results, analytical holding times, 

sample preservation, chains-of-custody, initial and continuing calibrations, field and laboratory 

blank analysis results, instrument performance check sample results, MS/MSD recoveries and 

RPD and field duplicate recoveries. If the criteria listed in the analytical method are not met for 

any parameter the associated samples will be flagged as described in the referenced validation 

guidelines. During data validation, data is also reviewed for transcription, calculation, and 

reporting errors. Calculations for obtaining concentration data for all parameters may be found 

in the referenced methods. 

The purpose of data validation is to verify and retrace the path of the sample from the time of 

receipt for analysis to the time the final data package report is generated. Upon completion of 

data validation, the existing results will be reported in tabular form with data validation flags 

applied as appropriate to determine the usefulness of the data. The data validation flags will be 

consistent with the USEPA data validation guidelines. A data validation report will be written to 

assist the Project Manager in making decisions based on the analytical results. 
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10.3 DATA VALIDATION REPORTS 

Data validation reports, along with copies of all support documentation, validated data summary 

tables, and analytical data packages, will be submitted periodically as data are validated. 

10.4 DATA REPORTING 

All data deliverables from each laboratory must be paginated in ascending order. The laboratory 

must keep a copy of the paginated package in order to be able to respond efficiently to data 

validation inquiries. Any errors in reporting identified during the data validation process must be 

corrected by the laboratory as requested. All data validation inquiries to the laboratory must be 

addressed by a written response from the laboratory in question. The data deliverable required 

for this project will include a case narrative, the sample results (Form Is), blank data, MS/MSD 

percent recoveries and relative percent difFerences, laboratory control sample percent recoveries, 

and any other quality control data. 
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11.0 INTERNAL LABORATORY QUALITY CONTROL CHECK SAMPLES 
AND CALCULATIONS 

All QC procedures employed by the laboratory will be, at a minimum, equivalent to those 

required in the specified analytical methods. Laboratory QC checks are accomplished through 

the analyses of laboratory blanks, calibration verifications, laboratory control standards and 

perforaiance evaluation samples. When internal QC results fall outside method acceptance 

criteria, the data will be reported, and the analysis repeated, flagged or accepted according to the 

specified analytical methods. The following sections describe internal laboratory QC check 

samples. 

11.1 LABORATORY BLANKS 

Method blanks are generated within the laboratory during the processing of the actual samples. 

These blanks will be prepared using the same reagents and procedures and at the same time as 

the project samples are being analyzed. If contamination is found in the method blank, it 

indicates that similar contamination formd in associated samples may have been introduced in 

the laboratory and may not have been actually present in the samples themselves. Guidelines for 

accepting or rejecting data based on the level of contamination found in the method blank are 

presented in the specified analytical method. 

A minimmn of one method blank per 20 samples will be analyzed or, in the event that an 

analytical round consists of less than 20 samples, one method blank saniple will be analyzed per 

round. 
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11.2 MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

MS analyses are performed in association with metal analyses. MS are prepared by placing a 

known quantity of selected target analytes into a second aliquot of an actual field sample. The 

spiking occurs prior to sample preparation and analysis. The MS is then processed in a manner 

identical to the field sample. Recovery of each of the spiked compounds reflects the ability of 

the laboratory and method to accurately determine the quantity of that analyte in that particular 

sample. 

11.3 LABORATORY CONTROL SAMPLE 

The Laboratory Control Sample (LCS) is prepared by the laboratory by adding analytes of 

known concentrations to solution (DI water for metals analysis) for analyses. The LCS is 

prepared, analyzed and reported once per sample delivery group (SDG). The LCS must be 

prepared and analyzed concurrently with the samples in the SDG using die same instrumentation 

as the samples in the SDG. The LCS is designed to access (on a SDG-by-SDG basis) the 

capability of the laboratory to perform the analytical methods. If the analytes present in the LCS 

are not recovered within the criteria defined in the specified analytical methods, the samples will 

be reanalyzed or data will be flagged. 
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12.0 PERFORMANCE AND SYSTEM AUDITS 

12.1 LABORATORY AUDITS 
t 

The purpose of a quality assurance audit is to provide an objective, independent assessment of a 

measurement effort. The quality assurance audit ensures that the laboratory's data generating, 

data gathering, and measurement activities produce reliable and valid results. There are two 

forms of quality assurance audits: performance evaluation audits and system audits. 

12.1.1 Performance Evaluation Audits 

The purpose of performance evaluation audits is to quantitatively measure the quality of the data. 

These audits provide a direct evaluation of the various measurement systems' capabilities to 

generate quality data. 

The laboratory regularly participates in performance evaluation audits as part of their laboratory 

certification efforts. Performance audits are conducted by introdiicing control samples in 

addition to those routinely used. 

The results of the performance audits are summarized and maintained by the Laboratory QA 

Supervisor and distributed to the section supervisors who must investigate and respond to any 

out of control results. 

12.1.2 Technical System Audits 

A technical systems audit is an on-site, qualitative review of the various aspects of a total 

sampling and/or analytical system. The purpose of the technical systems audit is to assess the 

overall effectiveness, through an objective evaluation, of a set of interactive systems with respect 

to strength, deficiencies, and potential areas of concem. Typically, the audit consists of 
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observations and documentation of all aspects of sample analyses. Extemal and internal audits 

are conducted of the laboratory throughout each year. 
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13.0 PREVENTATIVE MAINTENANCE 

13.1 FIELD EQUIPMENT 

Field measurement equipment and the XRF unit will be maintained in accordance with 

manufacturer's instructions. All field equipment will be checked by qualified technicians prior to 

use in the field. The instrument operator will be responsible for ensuring that the equipment is 

operating properly prior to use in the field. Any problems encountered while operating the 

instrument will be documented in the field logbook. If problem equipment is detected or should 

require service, the equipment will be returned and a qualified technician will perform the 

maintenance required. Use of the instrument will not be resumed until the problem is resolved. 

Routine mainterumce of field instruments will be documented in the field logbooks. 

13.2 LABORATORY EQUIPMENT 

Preventative maintenance and periodic maintenance is performed as recommended by the 

manufacturers of the equipment in use in the laboratory. Spare parts are kept in inventory to 

allow for minor maintenance. Service contracts are maintained for most major instruments, 

balances and critical equipment. If an instrument fails, the problem will be diagnosed as quickly 

as possible, and either replacement parts will be ordered or a service call will be placed. 

Laboratory logbooks are kept by the laboratory to track the performance maintenance history of 

all major pieces of equipment. The instrument maintenance logbooks are available for review 

upon request. Specific details of preventative maintenance programs for the laboratory will be 

provided in the Laboratory QA Manual. 
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14.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA PRECISION. 
ACCURACY AND COMPLETENESS 

14.1 PRECISION 

The precision of laboratory test results will be expressed as RPD or RSD. RPD is derived from 

the absolute difference between duplicate analyses divided by the mean value of the duplicates. 

The percent RSD is obtained by dividing the standard deviation by X. Equations for RPD and 

RSD are presented below: 

RPD = ID1 - D2 I X 100 

(Dl+D2)/2 

Where: 

D1 and D2 = the two replicate values 

RSD = S.; and S = [n (xi - x)^/n-l]iA 

i-1 

Where: 

S = standard deviation 

Xi = each observed value 

X = the arithmetic mean of all observed values 

n = total number of values 
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14.2 ACCURACY 

Accuracy will be calculated on the average percent recovery of spiked samples. Reference 

materials are essential to the evaluation of accuracy. Stock solutions for accuracy spikes and QC 

standards (if possible) shall be traceable to a source independent fn)m the calibration standards. 

Accuracy is calculated using the following equation: 

%R= SSR-SR =100 

SA 

Where: 

%R = % recovery 

SSR = . spike sample result 

SR = sample result 

SA = amount of spike 

14.3 DATA COMPLETENESS 

Completeness is evaluated by dividing the total number of verifiable data points by the 

maximum number of data points possible and expressing the ratio as a percent. A usability 

criteria of 90 percent has been set for this project. The equation used for completeness is 

presented below: 

cr%i= D xlOO 

P xn 
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Where: 

D = number of confident quantifications 

P = number of analytical parameters per sample requested for analysis 

n = number of samples requested for analysis 
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15.0 CORRECTIVE ACTION 

When field sampling activities or laboratory QC results show the need for corrective action, 

immediate action will take place and will be properly documented. In the event that a problem 

arises, corrective action will be implemented. Any error or problem will be corrected by an 

appropriate action which may include: 

Replacing or repairing a faulty measurement system; 

Discarding erroneous data; 

Collecting new data; and 

Accepting the data and acknowledging a level of uncertainty. 

15.1 FIELD SAMPLING CORRECTIVE ACTION 

The on-site Principle Investigator will be responsible for all field QA. Any out of protocol 

occurrence discovered during field sampling will be documerited in the field logbook and 

immediate corrective action will be taken. For problems or situations which cannot be solved 

through immediate corrective action, the Principle Investigator will immediately notify the AGC 

Project Manager. The AGC Project Manager and Principle Investigator will investigate the 

situation and determine who will be responsible for implementing the corrective action. 

Corrective action will be implemented upon approval by the AGC Project Manager. The Project 

Manager will verify that the corrective action has been taken, appears effective, and at a later 

date, verify that the problem has been resolved. The successfully implemented corrective action 

will be documented in the field logbook by the on-site Principle Investigator. Any deviations 

fiom the QA protocol in the SAP must be justified, approved by the AGC Project Manager (and 

IDEM and the USEPA, if necessary), and properly documented. 
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15.2 LABORATORY SITUATION CORRECTIVE ACTION 

Corrective action will be implemented to correct discrepancies found which affect the validity or 

qxiality of analytical data, and to identify any analytical data that may have been affected. Limits 

of data acceptability for each parameter and sample matrix are addressed in the instrument 

manuals, USEPA Methods and/or Laboratory QA Manual. Whenever possible, immediate 

corrective action procedures will be employed. All analyst corrective actions are to be followed 

according to the instrument manuals, USEPA Methods, or Laboratory QA Manual. Any 

corrective action performed by the analyst will be noted in laboratory logbooks. 

Laboratory persormel noting a situation or problem which caimot be solved throu^ immediate 

Corrective action will notify the Laboratory QA Supervisor. The QA Supervisor will investigate 

the extent of the problem and its effect on the analytical data generated while the deficiency 

existed. All data suspected of being affected will be scrutinized to detertnine the impact of the 

problem on the quality of the data. If it is determined that the deficiency had no impact on the 

data, this finding will be documented. If the quality of the analytical data were affected, the 

Laboratory Program Manager and the sample generator's Project Manager will be notified 

immediately so that courses of action may be identified to determine how to rectify the situation. 

The laboratory must take corrective action if any of the QC data generated during the laboratory 

analyses are outside of the method criteria. Corrective action for out-of-control calibrations is to 

recalibrate the instrument and re-analyze the samples. A sequence is specified in the USEPA 

specified methods when problems in analyses are encountered. The laboratory will follow these 

procedures exactly and document the problems encountered and the corrective action in a case 

narrative enclosed with each data deliverables package. 
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The Laboratory QA Supervisor will be responsible for informing the Laboratory Program 

Manager and sample generator's Project Manager of the effects on the data, the data affected and 

the corrective action taken. It is also the Laboratory QA Supervisor's responsibility to verify that 

the corrective action was performed, appears effective, and at a later date, the problem was 

resolved. 

15.3 DATA VALIDATION OA CORRECTIVE ACTION 

Upon completion, sample data packages will be sent fix)m the laboratory to the sample 

generator's QA Scientist for data validation. If all project samples are not present in the data 

packages or any deficiencies affecting the sample results are noted, the QA Scientist will contact 

the Laboratory QA Supervisor. The Laboratory QA Supervisor will respond in writing to any 

inquiries and provide any changes to the data packages to the QA Scientist. Any errors, 

problems, questionable data values, or data values outside of established control limits will be 

corrected by the appropriate action which may include disregarding erroneous data, collecting 

new data, and accepting the data and acknowledging a level of uncertainty. The data validation 

report will provide a description of the usability of the data. 
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TABLE 1 
SAMPLING PARAMETERS AND REPORTING LIMITS 

RMC Beedigrove, Indiana 

LOCATION MATRIX METHOD PARAMETER RL DQO UNITS 

HWMU 

Soil/Sediment 

SW-846 6020' Antmifwiy 1 37 mg/kg 

HWMU 

Soil/Sediment 

SW-846 6010B' 

Arsenic 10 20 mg/kg 
HWMU 

Soil/Sediment 

SW-846 6010B' 
Paitminm 1 77 mg/kg HWMU 

Soil/Sediment 

SW-846 6010B' 
Lead 5 970 mg/kg 

HWMU 

Soil/Sediment 

SW-846 6010B' 

Selenium 10 53 mg/kg 
outside 

HWMU, but 
still onsite 

Soil/Sediment 

SW-846 6010B' Jjead 5 920 mg/kg 

Offiite 

Soil/Sediment 

SW-846 6010B' Lead 5 400 mg/kg 

Equipment 
Blanks 

Aqueous 

SW-846 6020' Total Antimony 10 N/A H«/L 

Equipment 
Blanks 

Aqueous SW-846 6010B' 

Total Arsenic 100 N/A ng/L Equipment 
Blanks 

Aqueous SW-846 6010B' Total Cadmium 10 N/A Pg/L 
Equipment 

Blanks 
Aqueous SW-846 6010B' 

Total Lead 50 N/A gg/L 

Equipment 
Blanks 

Aqueous SW-846 6010B' 

Total Selenium 100 N/A 

Notes: 
Antimony wiU be analyzed by SW-846 6020A 
^g/L: micibgrains per liter RL: Reporting Limit 
mg/L: milligrams per liter DQO: Data Quality Objective 
mg/kg: milligrams per IdlogranN/A: not iQ>plicable 

'USEPA "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", Feb. 2007, SW-846, 6^ 
Revision. 
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TABLE 2 
DATA QUALITY OBJECTIVES 

RMC Beechgrove, Mdiana 

1 DQO PARAMETER LABORATORY PARAMETERS 
(aqueous) 

LABORATORY PARAMETERS 
(soU/sedlment) 

PRECISION 
Matrix Spike <20% RPD fiir results > 5*RL 

<±RL fiir results < 5*RL 
<35% RPD for results > 5*RL 

<±2*RL for results < 5*RL 

Fidd Duplicate <30% RPD fix results > 5*RL 
<±RL for results < 5*RL 

<50% RPD lor results > 5*RL 
<t2*RL lor results <5*RL 

ACCURACY 
Laboratory Blank <RL <RL 

Equipment Blank <RL <RL 

Matrix Spike 80-120 %R unless sample 
concentration exceeds the spike 
added by a factor of 4 or more. 

75-125 %R unless sample 
concentration exceeds the spike 
added by a foctor of 4 or more. 

Laboratory Conlrol Sample 80-120 %R 80-120 %R 

COMPLETENESS 90% 90% 

COMPARABILITY Based on precision, accuracy and 
media comparison 

Based on precision, accuracy and 
media comparison 

RPD: Relative percent difference. 
RL: Reporting limit 
%R: Percent recovery. 
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TABLES 
SAMPLE CONTAINERS, PRESERVATIVES, AND HOLDING TIMES 

RMC Beedigrove, Indiana 

LOCATION MATRIX METHOD PARAMETER CONTAINER PRESERVATIVE 
HOLDING 

TIME 

HWMU Areas Soil/Sediment SW-846 6010B' 
Antimony, Arsenic, 

Cadmium, Lead, 
Selenium 

zip lock baggies none 6 months 

Non-HWMU 
Qnsite Areas 

Soil/Sediment SW-846 6010B' Lead zip lock baggies none 6 months 

Offiite Areas Sdl/Sediment SW-846 6010B' Lead zip lock baggies none 6 months 

Equipment 
Blanks 

Aqueous SW-846 6010B' 
Anthnony, Arsenic, 

Cadmium, Lead, 
Selenium 

1 L plastic 
HN03pH<2;cool 

4''C 
6monRis 

'USEPA "Test Methods fijr Evaluating SoUd Waste: Physical/Chemical Methods", Feb. 2007, SW-846,0"' Revision. 
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1.0 INTRODUCTION 

1.1 PURPOSE 

This Operation and Maintenance Plan (O&M Plan) describes the required inspection and 

maintenance activities for the post-closure period following the completion of corrective measures 

and Hazardous Waste Management Unit (HWMU) closure at the former Refined Metals Corporation 

facility situated at 3700 South Arlington Avenue in Beech Grove, Indiana (the Site). This Plan was 

written in accordance with requirements of Exhibit D "Scope of Work for a Corrective Measures 

Implementation" Task Xni(B) Operation and Maintenance Plan of the Consent Decree. 

This O&M Plan has been prepared in anticipation that corrective measures and closure activities will 

be completed as described in the Corrective Measures Design, as prepared by Advanced 

GeoServices Corp. 

1.2 SCOPE 

The post-closure care operation and maintenance will include activities related to the following 

Corrective Measures components: 

• Containment Cell; 

• Groundwater Monitored Natural Attenuation (MNA); 

• Storm Water Management; and, 

• Institutional Controls and Site Security. 
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Post-closiire care will be enforced for 30 years following closure per 40 CFR 264.117 unless in the 

opinion of USEPA or IDEM the monitoring period may be shortened or must be extended. Post-

closure care will be evaluated periodically to determine if modified post-closure activities are 

sufficient to protect human health and the environment. 

1.3 CONTACT 

In accordance with state and federal regulations, the name, address, and phone number of the person 

or office to contact about the facility during the post-closure period is included. At this time, the 

information is as follows: 

Refined Metals Corporation 
c/o Exide Technologies, Inc. 
3000 Montrose Avenue 
Reading, PA 19605 

Attention: Mr. Matthew Love 
Director of Global Environmental Affairs 
(610) 921-4054 

1.4 ORGANIZATION 

Pursuant to Exhibit D of the Consent Decree, the remainder of this document includes the following 

Section: 

• Section 2.0 Description of Normal Operation and Maintenance 

• Section 3.0 Description of Potential O&M Problems and Corrective Steps 

• Section 4.0 Description of Routine Monitoring and Laboratory Testing. 

• Section 5.0 Safety Plan 
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Section 6.0 Records and Reporting 
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2.0 NORMAL OPERATION AND MAINTENANCE 

2.1 GENERAL 

The Corrective Measures Design was prepared with the intent of providing a post-clos\ire condition 

that functions and remains stable with minimal operation and maintenance requirements. Normal 

O&M requirements for the site are expected to be limited to periodic inspections and routine 

maintenance. The observations to be made during the inspections and routine maintenance 

requirements are as follows. 

2.2 VEGETATIVE COVER 

The vegetative cover will be inspected quarterly during the first year following completion of CM 

construction, semi-annually during the second and third years following completion of CM 

construction and annually thereafter. The inspector will ensure that the vegetative ground cover in 

the containment cell cap and those areas on-site stabilized with turf are fully established and remain 

stable. Until establishment of a stabilized vegetative surface the inspector will determine whether 

additional seeding, mulching, or watering is necessary. The turf and lawn areas of the RMC owned 

property will be mowed at least annually or as necessary for routine maintenance. The vegetative 

cover on the cell and in the storm water management basins will be mowed to a typical height of 6 

inches to protect the growth of low lying legume grasses. The sod within the right-of-way for South 

Arlington Avenue and turf along the southem fence line of the Citizens Gas property will be 

inspected for acceptability of establishment during the first year in conjunction with the quarterly 

on-site inspections. The property owners will be responsible for routine maintenance mowing; 

however, RMC will be responsible for addressing property owner concerns regarding adequacy and 

acceptability of the restoration during the first year following construction. Condition of the 

vegetative cover observed diiring the inspections will be recorded in the appropriate sections of the 

inspection Form. 
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2.3 CONTAINEMNT CELL CAP STABILITY 

The containment cell cap and berm will be visually inspected to ensure the integrity and 

effectiveness of the final cover and note any repairs necessary to correct the effects of settling, 

subsidence, sliding, or erosion. The cap will be inspected quarterly during the first year following 

completion of CM construction, semi-annually during the second and third years following 

completion of CM construction, and annually thereafter. The visual evaluation of slopes associated 

with the final grading plan of the Containment Cell will include, but is not limited to, the following 

observations: 

Areas of ponding or subsidence 

an improperly anchored liner, 

burrowing animals, 

development of woody vegetative growth that may damage geomembrane, 

soil sliding or sloughing, and 

soil tensile cracking. 

Condition of the containment cell and berm observed during the inspections will be recorded in the 

appropriate sections of the inspection Form. 

2.4 INSTITUTIONAL CONTROL AND SITE SECURITY 

A visual evaluation of the perimeter chain-link fencing will be conducted quarterly during the first 

year following completion of CM construction, semi-annually during the second and third years 

following completion of CM construction, and annually thereafter. The inspections will include, but 

not be limited to, the following: 

• Observing the fence for vandalism or damage 
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• Confirming that gates and locks are operational. 

• Evaluating the site for improper use or development, and, 

• Presence of required signage. 

Condition of the security fence and site observed during the inspections will be recorded in the 

appropriate sections of the inspection Form. 

2.5 STORM WATER SYSTEM 

The storm water management systems will be evaluated during inspections and includes verifying 

that all storm water controls (i.e., channels, storm water basins and outlets) are working properly and 

are without defect. Inspections will be conducted quarterly during the first year following 

completion of CM construction, semi-annually during the second and third years following 

completion of CM construction, and annually thereafter. Chaimels, storm water basins, and basin 

outlet structures will be inspected for blockage or clogging from sediment or debris. The inspector 

will also verify that run-on and run-off are not eroding or damaging the final cover. Condition of the 

storm water system observed during the inspections will be recorded in the appropriate sections of 

the inspection Form. 

2.6 GROUNDWATER MONITORING 

Groundwater monitoring is proposed as a means of evaluating post Corrective Measure groundwater 

quality in the vicinity of the containment cell (Containment Cell Groundwater Monitoring) and to 

determine the trends in groundwater qiiality following completion of the CM implementation (MNA 

Groundwater Monitoring). Groundwater sampling for both types of groundwater monitoring will be 

performed quarterly during the first three years following completion of the CM implementation, 

semi-aimually during years 4 and 5 and annually thereafter until RMC can demonstrate to the 

satisfaction of USEPA that the containment cell is not detrimentally impacting groundwater and that 
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previous groundwater impacts as established as part of the MNA have stabilized. The monitoring 

and laboratory testing requirements for groundwater are described in Section 4.0 if the O&M Plan. 
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3.0 POTENTIAL O&M PROBLEMS AND CORRECTIVE STEPS 

3.1 VEGETATIVE COVER 

Operating problems likely to be docrunented during the routine inspections may include insufficient 

germination of turf seeding, dead or dying sod, excessive erosion, insufficient maintenance and/or 

damage caused by mowing equipment. 

3.1.1 Insufficient Germination/Sod Establishment - Insufficient grass seed germination or sod 

establishment will be observed in the form of bare spots in the soil, spotty germination, 

stunted grass growth or other conditions lacking lushness or continuity. Causes for such 

conditions are numerous and the inspector will require the Contractor that performed the 

seeding and maintenance diagnose and mitigate the problem. Such measures related to 

seeding may include any combination of over-seeding, additional watering, or supplemental 

fertilizing. Measures related to sod may include replacing the sod, increasing the frequency 

of watering (for under-watered conditions) or reducing the amount of watering (for over-

watered conditions). 

3.1.2 Erosion - Erosion is most likely to occur on those areas that are more steeply sloped and/or 

in those areas where concentrated siuface water flows and is more prominent in areas of poor 

vegetative growth. Erosion is most likely to occur in the first year following CM 

implementation, during which time the Contractor will be required to facilitate repairs. After 

the first year, erosion will usually be the result of an unusually significant precipitation event 

or surficial disturbance (such as tire rutting). In areas of vegetation, repair is most 

effectively performed by eliminating or managing the cause of the erosion; backfilling the 

erosion rills with soil and topsoil, as appropriate; reseeding and installation of erosion 

control blanket. In areas protected by crushed stoned or crushed concrete, the repair will 

also require eliminating or managing the cause of the erosion to the extent possible and 
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restoring the crushed stone or concrete. The precise methods will be determined by the 

inspector based on the actual conditions observed. If erosion has resulted in exposure of 

contents of the containment cell or damage to the cap geomembrane USEPA shall be 

notified. 

3.1.3 Insufficient Maintenance or Maintenance Related Damage - Insufficient maintenance of the 

vegetative cover or maintenance related damage will likely be limited to lack of mowing on 

the containment cell cap, rutting caused by lawn mowing or other vehicular traffic when 

surface soils are too wet, or damage to established turf by cutting the grass too short. 

Indications will be obvious at the time of inspection in the form of excessive vegetative 

growth (especially woody growth), tire nits, or damage or disturbance of previously 

established growth. Corrective measures could include arranging to have the umnaintained 

areas mowed, backfilling and reseeding the areas of ruts, or modifying the mowing 

techniques and repair areas of excessive damage. 

3.2 CONTAINMENT CELL CAP STABILITY 

Instability of the containment cell cap would most likely occur in the form of soil creep or interface 

sliding down the steepest portions of the slope; settlement or subsidence in the flat areas of the cap; 

and excavations, tunnels or burrows by animal or manmade. 

3,2.1 Soil Creep or Interface Sliding - Soil creep occurs when the cover soil is moving down the 

slope because of insiifficient internal shear strength and usually occurs shortly following cap 

construction or following a period when the cover soil has become saturated. Interface 

sliding also typically occurs shortly after or during construction and is the result of 

inadequate interface fnction between cap geosynthetic components. If such movement 

occurs it is most commonly observed in the form of gaping cracks in the cover soil at the top 

of the slope perpendicular to the slope, and/or as mounding at or near the toe of the slope. 
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Such movement will require immediate notification to the USEPA and evaluation by a 

geotechnical engineer to determine the significance of the movement and whether or not 

repairs are necessary. If repairs are necessary the geotechnical engineer will provide written 

recommendations for repairs for review and approval by the USEPA. 

3.2.2 Settlement or Subsidence - Settlement and subsidence occur when the materials placed in 

the contaimnent cell and/or the cover soil materials were insufficiently compacted. 

Settlement and subsidence usually occur locally and are observed as surface irregularities or 

areas of poor drainage on the flatter portions of the cap. The extent of repairs is a function of 

the amount of settlement or subsidence. For small areas with limited amounts of settlement 

or subsidence the corrective measure will be the additional of topsoil to eliminate the low 

spots and areas of standing water. For large areas of significant settlement, an Engineer shall 

evaluate the problem area and develop written recommendations. 

3.2.3 Excavations, Turmels and Brurows - Excavations through the cover soil have the potential to 

damage the geocomposite drainage layer and geomembrane. During inspections, the 

inspector will look for disturbance of the cap. For tunnels or biirrows caused by wildlife the 

resulting penetration shall be sealed and the area revegetated. For manrnade penetrations the 

inspector shall attempt identify and contact the party responsible for the excavation to 

determine the reason for the disturbance and the depth. If damage of the geosynthetic 

components is suspected the liner shall be exposed, evaluated and repaired as appropriate. 

3.3 INSTITUTIONAL CONTROLS AND SITE SECURITY 

During inspections, the site security fence shall be evaluated for damage and the site property will be 

evaluated for excavations or other activities that being performed without consideration of 

institutional controls imposed on the property. If damage to the security fence is observed the 
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resulting damage shall be repaired. If excavations or other activities are indentified they shall he 

brought to the immediate attention of RMC and as appropriate RMC will notify USEPA. 

3.4 STORM WATER SYSTEM 

Potential problems with the storm water management system will be erosion of the drainage ditches, 

clogging of the drainage ditches or storm water management basin outlet structures by accumulated 

sediment, debris or vegetative growth. If observed, the Inspector will notify RMC who will make 

arrangements for appropriate maintenance and restoration of operational conditions. 
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4.0 ROUTINE SAMPLING AND LABORATORY TESTING 

4.1 GENERAL 

Routine sampling and laboratory testing is limited to groundwater sampling required as part of the 

Containment Cell Groimdwater Monitoring and MNA Groundwater Monitoring. 

4.2 CONTAINMENT CELL GROUNDWATER MONITORING 

As part of O&M, RMC proposes to collect and analyze samples from seven (7) shallow groundwater 

monitoring wells proposed to be installed around the containment cell (CC-1 through CC-6) and 

MW-2. Synoptic water levels will be collected during each sampling event from all Site 

groundwater monitoring wells at the Site. 

Proposed wells CC-1 through CC-6 will be sampled at least once during. CM implementation and 

once per quarter for seven quarters following the completion of CM implementation. Groundwater 

sampling will be performed semi-annually in the third and fourth years following completion of CM 

implementation and annually thereafter. Samples will be submitted to Tri-Matrix Laboratories 

(Grand Rapids, Michigan) and analyzed. Groundwater samples performed for containment cell 

monitoring will be analyzed for Indicator Parameters and Site Specific Parameters as follows: 

Groundwater Indicator Parameters 

• Field and Laboratory pH 

• Field Specific Conductance 

• Total Organic Carbon (TOC) 

• Field Turbidity 
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Site Specific Parameters 

• Antimony (filtered and unfiltered) 

• Arsenic (filtered and unfiltered 

• Lead (filtered and unfiltered) 

Sampling equipment and method procedures shall be consistent with the Groundwater Monitoring 

Plan currently followed for quarterly groundwater sampling performed imder IDEM for the lagoom 

Analysis for site specific parameters will include filtered and unfiltered samples to allow 

clarification and understanding of contribution by suspended solids (un-filtered results minus filtered 

results) versus actual water quality (filtered results). 

Analytical data packages will be reviewed and validated by a qualified data validator. An initial 

report will be provided to USEPA with the subsequent inspection report. In addition, on or before 

March I of every year, the results of the sampling for the previous year will be submitted to IDEM 

in an Annual Groundwater Report. The results will include a groundwater contour map for depth to 

water measurements taken at the time of each sampling event, a table of results specific to each 

sampling event, and a summary table on a well by well basis. 

4.3 MNA GROUNDWATER MONITORING 

Historic groundwater sampling has identified elevated concentrations of lead arid arsenic in shallow 

perched groundwater in the northwest portions of the former manufacturing area. Under this plan, 

RMC proposes to collect and analyze samples from thirteen (13) shallow groundwater monitoring 

wells. Sampling will be performed once per quarter for at least eight quarters. Additional 

information regarding the MNA activities is provided in Attachment H. 
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Sampling equipment and method procedures shall be consistent with the Groundwater Monitoring 

Plan currently followed for quarterly groundwater sampling performed under IDEM for the lagoon. 

Analysis for site specific parameters will include filtered and unfiltered samples to allow 

clarification and understanding of contribution by suspended solids (un-filtered results minus filtered 

results) versus actual water quality (filtered results). 
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5.0 SAFETY PLAN 

The Contractor responsible for conducting inspections and performing groundwater sampling shall 

maintain and observe a Health and Safety Plan applicable to the proposed O&M activities. 

Personnel performing the site inspections and sampling shall have current OSHA required Health 

and Safety Training and medical monitoring. 
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6.0 RECORDS AND REPORTING 

A post-closure inspection form and site map will be completed during all inspections. A written 

inspection report on the condition of the Site will be submitted to USEPA and IDEM for each 

inspection. 

Analytical data packages will be reviewed and validated by a qualified data validator. An initial 

report will be provided to USEPA with the subsequent inspection report. In addition, on or before 

March 1 of every year, the results of the sampling for the previous year will be submitted to the in an 

Aimual Grormdwater Report. The results will include a groundwater contour map for depth to water 

measurements taken at the time of each sampling event, a table of results specific to each sampling 

event, and a summary table on a well by well basis. 
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TABLE 1 

POST-CORRECTIVE MEASURES INSPECTION FORM 
FORMm REFINED METALS CORPORATION FAdLFTY 

BEECH GROVE, INDIANA 

INSPECTOR'S NAME: INSPECTION DATE: 

llNSPECTION ITOM INSPECTED 
YORN 

INSPECTION 
OBSERVATIONS 

MAINTENANCE 
WORK 

PERFORMED 

|i. VEGETATIVE COVER 
• Adequate Grass Giowdi 

• Additional Seeding or Mulching 

• Watering Rnpiiied 

• Grass Length/Mowing 

• Other 

2. FINAL COVER CAP INTEGRITY 
• Settling, Subsidence, Erosion 

• Soil Cracking 

• Water Pondbg 1 
• Letuhate Seeps/Odor. 1 

II • Aiiimal Burrows 

1 • Other 

3. SLOPE STABlLiTY 
• Failure/Deterioration 

• ErosionA^egetetioii 

4. FENCING 
• Deterioration/Damage 

• Signs 

• Burrowing Under Fence 

5. STORM WATER SYSTEMS 
• Blockage/Clogging 

• Deterioration/Darnage 
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TABLE 1 

POST-CORRECTIVE MEASURES INSPECTION FORM 
FORMER REFINED METALS CORPORATION FACILITY 

BEECH GROVE, INDIANA 

INSPECTOR'S NAME: INSPECTION DATE: 

msPECiTidNiTO , INSPECTED 
VPRN 

mSPECtlON 
OBSERVATIONS 

MAiNtENANGE 
woi^ 

PEIUWRI^D 

1. VEGETATIVE COVER 
• Adequate Grass Growth 

• Additional Seeding or Mulching 

• Watering Required 

• Grass Length/Mowing 

• Other 

2. FINAL COVER CAP INTEGRITY 
• Settling, Subsidence, Erosion 

• Soil Cracking 

• Water Ponding 

• Leachate Seeps/Odor 

• Animal Burrows 

• Other 

3. SLOPE STABILITY 
• Failure/Deterioration 

• EiosionA^egetation 1 
4. FENCING 

• Deterioration/Damage 

• Signs 

• Burrowing Under Fence 

5. STORM WATER SYSTEMS 
• Blockage/Clogging 

• Deterioratioh/Darnage 
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ATTACHMENT F 

Construction Cost Estimate 
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FINAL CC. ESTIMATE 
(Reviled October 2010) 

Pay Item Pay Unit Cost NumboVSlze of Items Extended Cost 
Site Preparation Lump-Sum $50,000 $50,000 

GearinK and Grabbing Lump Sum $20,000 $20,000 
Umeinforced Silt Fence Lineal Foot $4.1Q/ft. 2,00011. $8,200 
Constniction Entrance Each $4,000 each 2 $8,000 
Decontamination Pad Each $6,000 each 2 $12,000 

Haul Road Lineal Foot $20/ft. 350 ft. $7,000 
Pumphouse Demolition Each $1,500 each 4 $6,000 

Loading Dock Demolition Lump Sum $5,000 $5,000 
Concrete and Asphalt Pavement Demolition Lump Sum $12,000 $12,000 

Watm Treatment Lump Surn $40,000 $40,000 
Removal/Handling/Placement Soils and Sediment Cubic Yard $7/cy. 12,848 cy. $89,936 

Stractural Soil Fill Cubic Yard $9.20/cy. 10,000 cy. $92,000 
General Soil FiU Cubic Yard $7/cy. 500 cy. $3,500 

Granular Fill Square Yard $6/sy. 24,457 sy. $146,742 
Cap Soil Fill Square Yard $12/sy. 7,000 sy. $84,000 

60 mil. Textured HDPE Square Yard $11.5(Vsy. 7,000 sy. $80,500 
Composite Drainage Layer Square Yard $4.85/sy. 7,000 sy. $33,950 

Edge Drain Lineal Foot $15/ft. 1,060 ft. $15,900 
Topsoil (cap) Square Yard $6.31/8y. 7,000 sy. $44,170 

Turf Reinforcement Square Yard $3.50(sy. 9,080 sy. $31,780 
Turf Reinforconent (Net Free) Square Yard $9.00/sy. 15,125 sy. $22,688 
Seeding, Mulching, Fertilizing Acre $2033/acre 5acres $10,165 

Sod Installation (includes topsoil) Square Yard $9/sy. 4622 sy. $41,598 
Stone Drainage Ditches Lineal Foot $25/ft. 1951 ft. $48,775 

Security Fence Lineal Foot $26/ft. 375 ft. $9,750 
15" Dia. Ra» Lineal Foot $45/ft. 50 ft. $2,250 
12" Dia. RCP Lineal Foot $35/ft. 50 ft. $1,750 

Concrete Head walls Each $1,200 each 4 $4,800 
Air Monitoring Station Each $3,000 each 3 $9,000 
Hi^ Volume Samples Each $50 each 250 $12,500 

Total = $953,954 
Conitnictioii QA (20%) = $190,791 

Completion Certification = $15,000 
Final Cost =$1,159,744 
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Tentative Construction Schedule 
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ATTACHMENT G 

Tentative Construction Schedule 
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lunv, J3Bt:CU V31.0VB 

Ere-Final Corrective Measures Project Schedule 

NOTES 
1-. The schedule shown does not account for Saturdays euu3 Stuidays as working days. 
2. A 30-day regulatory review oif the Pre-final CHD is assuiaed within the schedule. 
3. A 30-day regulatory review of the Final CMD is assumed within the schedule. 
4. A total of 90 days is assiuned for receipt of Mass Earthwork, Rule S NPDES and Right-of-Way permits. 
5. The schedule assumes a 45-dSy period for contracting/bidding, negotiations. 
6. The schedule allows for commencement of restoration activities upon con^letion of remediation activities within an area. 
7. The schedule allows for commencement of containment cell capping activities Upon con^letion Of restoration activities within em enrea. 

STfSSi' E 



<" 

ATTACHMENT H 

Monitored Natural Attenuation Work Plan 
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1.0 PURPOSE 

This Monitored Natural Attenuation Work Plan (MNA Work Plan) is intended to present a 

description of the Hydrogeologic Conceptual Site Model; a suniniation of sampling results for 

the shdlow perched groundwater zone as observed during the RCRA Facility Investigation (RFI) 

and Closure Investigation; proposed MNA data collection requirements; and procedures for 

MNA data evaluation and reporting at the former Refined Metals Corporation (RMC) facility 

located on South Arlington Avenue in Beech Grove, Indiana. This MNA Work Plan is intended 

to provide supplemental information specific to groundwater as an Attachment to the Corrective 

Measures Design (CMD) Report. 

As discussed in Section 5.0 of the CMD Report and specified in the Media Cleanup Standards 

section of the Statemoit of Basis (USEPA, June 2008), the corrective measure for the RMC 

&cility will involve the excavation of soil and sediment with the highest lead and arsenic 

concentrations and consolidation within a containment cell with a low-permeability cover, and 

MNA of shallow perched groundwater. The proposed soil and sediment excavation activities 

being performed as part of the Corrective Measures will involve the removal of approximately 

6,000 cubic yards of on-site material and achieve a Preliminary Remediation Goal for lead of 

920 mg/kg. As part of the Hazardous Waste Management Unit (ETWMU) Closure^ nearly 5,000 

and 20 mg/kg for arsenic^ as well as the IDEM RISC Industrial Closure Levels for antimony (37 

mg/kg), cadmixim (77 mg/kg) and selenium (53 mg/kg). The Baseline Human Health Risk 

Assessment (BHHRA) demonstrated that excavation of the soils with concentrations of lead 

above the calculated Remedial Action Level (RAL) will result in a post-remediation cancer risk 

from arsenic ranging from 1x10'^ to 7 x 10"^ and a post remediation hazard quotient between 

0,03 and 0.2. 
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The MNA Work Plan is organized as follows: 

Section 2.0 Hydrogeologic Conceptual Site Model 

Section 3.0 Sununaiy of Previous Groundwater Sampling 

Section 4.0 Technical Basis for Monitored Natural Attenuation (MNA) 

Section 5.0 MNA Data Collection 

Section 6.0 Data Evaluation and Reporting 
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2.0 HYDROGEOLOGIC CONCEPTUAL SITE MODEL 

2.1 PHYSICAL SETTING 

The Site is located in the White River Drainage Basin. The Site is situated on a minor local 

topographic high with a surface elevation of approximately 845 feet above mean sea level (msl). 

The surface elevation slopes gently to the southeast toward Sloan Ditch, and the northwestern 

perimeter of the Site slopes to the northwest toward the intermittent headwaters of Beech Creek. 

Siirface water from the northem portion of the site flows to a drainage ditch along the CSX 

railroad tracks that eventually runs into an intermittent stream that flows northwest to the 

headwaters of Beech Creek. Surface water from the eastern and southern areas on the Site 

historically flowed to the south, eventually discharging to Sloan Ditch. Sloan Ditch flows 0.6 

mile west-southwest to Churchman Creek, which flows to the west 0.9 mile and discharges to 

Beech Creek. Beech Creek flows 1.2 miles to the southwest to Lick Creek, which then flows 7 

miles to the White River. Beginning in the early 1980s and continuing until May 2010 storm 

water runoff from the manufacturing areas of the site was collected, treated as required and 

discharged to the City of Indianapolis POTW. In the spring qf 2010 (following site 

decontamination and demolition activities) RMC submitted a "No Exposure Certification", 

vrhich included the results of post decontamination and demolition storm water sampling, for the 

storm water to IDEM and on May 7, 2010 received a determination that the site is nO longer 

required to manage storm watCT runoff under IDEM Rule 6 (regardng storm water runoff from 

industrial activities). Since receipt of that determination, RMC has been discharging storm water 

collected frrom the former manufacturing areas into the drainage ditch that drains the northem 

portions of the site. 
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2.2 REGIONAL GEOLOGY AND HYDRQGEOLOGY 

The surfieial geology of Marion County is glacial till (Tipton Till Plain) consisting of yellowish-

gray, bluishrgray, or gray sand or silt with some clay and pebbles and scattered cobbles and 

boulders. The drift cover in Marion County is believed to be composed of three drift sheets 

resulting fix)m the Kaiisan, Illmoian, and Wisconsin glaciations. Thickness of the glacial till in 

the region range from less than IS feet to greater than 400 feet. The Site is underlain by 

approximately 200 feet of unconsolidated material. Bedrock is encountered at an elevation of 

approximately 640 feet mean sea level (on the order Of 200 feet bgs), and consists of middle 

Devonian-aged dolomitic limestones. The limestones consist primarily of the Geneva Dolomite 

and the Jefferson Limestone. The Geneva Dolomite is a light gray to tan and buff to chocolate 

brown dolomite that contains white crystalline calcite masses. The Jeffersonville Limestone is a 

pure limestone in the upper portion of the formation, and is laminated with organic material in 

the lower portion. The organic laminae are more argillaceous than the coralline zone (Hairison, 

1963). Meyer, 1975 indicates that shale is present beneath the glacial till and overlying the 

limestones. Additional detail on the shale unit is not provided by M^er. The regional dip is to 

the southwest so that progressively younger formations are encountered below the till plain to the 

southwest. 

Regioiially, groundwater is encountered in un-named sand and gravel beds Overlymg the 

bedrock, the Jefferson Limestone and Geneva Dolomite, and the Niagaran Limestones (Hairison, 

1963). The sand and gravel glacial outwash that coincides with the courses of the White River 

and Fall Creek is the aquifer of greatest economic importance in Marion County. The location of 

this aquifer generally coincides with the glacial melt water and outwash deposhs along the ihajor 

streams. Fall Creek enters White River upstream of the Site. The White River sand and gravel 

aquifer is located approximately 5.3 miles west of the Site. 
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It is noted by Meyer that three thin, aerially discontinuous, sheet-like deposits of Sand and gravel 

in the till-plain area are separated hy beds of silt and clay that cause the groundwater in these 

deposits to he semi-confined. Meyer also notes that large areas of silt and clay often separate 

one area of an aqtiifer from another. The elevation of the uppermost semi-confined aquifer 

beneath the Site was estimated to he approumately 720 ft msl (approximately 120 feet hgs) and 

is overlain hy deposits of varying thickness of silt and clay, however; as discussed below the 

uppermost semi-confined aquifer was not encountered during site investigations activities which 

included boring to 130 feet deep. Groundwater flow in the uppermost regional semi-cdnfined 

aquifer is reported to he towards the northwest. The middle regional semi-confined aquifer is not 
•T 

mapped beneath the Site because an aquitard (clay unit) is mapped in the area. The elevation of 

the lower regional semi-confined aquifer in the Vicinity of the site is mapped at approximately 

660 ft msl (180 ft hgs) with flow towards the southeast. 

The average daily industrial and municipal groundwater piunpage for Marion County is 28.95 

million gallons per day (rngpd). Less than 20 percent of the industrial/municipal pumpage is 

from the bedrock. Also, less than 20 percent of the total pumpage is obtained outside the 

unconfined jglacial-outwash aquifer which occurs only along the White River and Fall Creek and 

is located at least 5.3 miles west of the Site. The major centers of ^undwater pumpage 

occurred within approximately one mile of a major stream. The estimated total domestic 

groundwater pumpage is 9.0 to 11.0 mgpd (Meyer 1975). 

2.3 SITE SPECIFIC GEOLOGY AND HYDROGEQLQGY 

Based on results of the RFI activities, the surficial geology at the Site is consistent with the 

regional geology described in Section 2.2. Shallow surface conditions beneath portions of the 

Site have been altered as part of original facility construction and subsequent expansion 

activities. Several topographic high mounds in the wooded area northeast of the manufacturing 

area and adjacent to the intermittent stream/stormwater drainage ditch are believed to be fill 

material from on-site Construction activities. Similarly, paved areas and areas below the 
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structures on-site have been filled widi gravel (i.e. subbase) at thicknesses ranging from 6 to 12 

inches. 

Four deep borings identified as MW-ID, MW-2D, MW-3D and MW-6D were advanced on-site 

to depdis langing from 110 feet to 130 feet bgs during the Phase IRFI to characterize subsurface 

Conditions. Borings MW-2D and MW-6D were Subsequently converted into monitoring wells as 

disctissed below. The logs for these four deep borings are attached in Appendix A. The 

screened interval for MW-2D and MW-6D were set in a middle perched zone located 75 to 85 

feet below gjrade. Stratigraphy typically varies from clayey silt to sandy silt> occasionally 

gradhig into clay or sand. When encoimtered, zones of clay or sand were generally thin and 

laterally discontinuous. The only notable exception was a clay layer encotint^d ih all four deep 

borings that ranged in thiclqiess from 7 to 12 feet at depths between 50 and 60 feet below ground 

surface (bgs). A second clay zone was encountered in each of the deep borings at depths 

^ically between 90 and 100 bgs. The thickness of the till plain beneath the Site is at least 110 

to 130 feet and the uppermost semi-confined regional aquifer was not encountered in any of the 

deep borings. 

Shallow groundwater encountered at the Site represents a local perched zone of saturation in silty 

sand and sand layers within the glacial till. The four deep and seven shallow borings advanced 

during the RFI and CMSj and the five shallow boring logs advanced prior to installation of site 

monitoring wells MW-l through MW-5 in 1991 (see Appendix A) mdicate that the sand layers 

vary in thickness and elevation throughout the Site. The piezpmetric surface for the shallow on-

site wells is represented by depth to groundwater measurements obtained during groundwater 

sanqjling p^ormed on December, 2001 (Figure 1) and January, 2007 (Figure 2) and are Similar 

to other sampling events. As shown, groundwater flow in the shallow on-site wells appears to be 

to the southeast beneath the former manufacturing areas (an area covered with buildings and 

pavement) and towards the east-northeast beneath the areas north of the former manufacturing 

area. The piezometric surface for the shallow perched groundwater on-site is less than 5 f<^t bgs 

and suggests a semi-confined or confined condition when compared against the higher 
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permeability zdtieis noted in the well boring logs. Southeast of the former manufacturing area, 

shallow groundwater flow heads south. TTie change in flow appears to be the result of greater 

amounts of infiltration occurring in the poorly drained grass areas between Arlington Avenue 

and the former manufacturing area. The area in the general vicinity of MW^ll will typically 

have standing water. 

2.4 AQUIFER CHARACTERISTICS 

Sieve analysis performed on shallow wells (MW-6SR, MW-8 and MW-9) installed dining the 

Phase n RFI identified all samples analyzed as sandy silt or silt with sand (USCS Class ML). 

The vertical coefficient of permeability calculated fiem Triaual Variable Head Permeability 

Test was 4.90 x 10"' cm/sec from MW-6SR at 10^12 feet (above the screened interval) and 4.03 

X 10'^ cm/sec for MW^6SR at 16-18 feet (within the screened interval). Undisturbed samples 

collected from MW-7 and MW-9 could not be analyized for permeability because of material 

characteristics therefore sample analysis was limited grain size analysis. The grmn-size 

distribution curves for the samples from MW-7 and MW-9 were Very similar to the MW-6SR 

16-18 foot sample and would be expected to have similar permeability. 

Depth to groundwater measurements show a northwest to southeast gradient for the shallow 

perched zone beneath the manufacturing portions of the site ranging from <0.01 ft/fl to 

approximately 0.02 fUft. In the lavm area between the paved manufacturing area and South 

Arlington Avenue depth to groundwater measurements indicate a northeast to southwest 

gradient As stated above, this is believed to be the result of greater amounts of infiltration 

occurring in the poorly drained lawn area. Where the northwest to southeast gradient beneath the 

paved manufacturing areas meets the northeast to southwest gradient from the lawn areSj the 

shallow perched groundwater flow assumes a north to south flow direction. 
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Shallow groundwater conditions have been evaluated through the installation and sampling of 

twelve (12) shallow monitoring wells. Monitoring well locations are shown on Figures 1 and 2. 

Groundwater in the shallow zone of saturation beneath the former manufacturing area occurs as 

perched zones within thin, laterally discontiiitious layers of sand and sandy silte contained in 

clayey-silt and silty-clay glacial deposits. 
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3.0 SUMMARY OF PREVIOUS GROUNDWATER SAMPLING 

The restilis of groundwater sampling conducted as part of die RFI, Closure Investigation and 

CMS are provided in Tabular format on Tables lA through IL in the Corrective Measures 

Design Report, Field parameters for all wells are also provided in Tables 1A through IL. 

Groundwater sampling perfonned as part of the RCRA Facility Investigation (RFI) and Closure 

Investigation have identified lead above 42 ug/L (IDEM Industrial Default RISC Criteria) in 

imfiltered groundwater samples on more than one occasion in groundwater monitoring wells 

MW-2 and MW-7. Investigation activities have identified arsenic above 10 ug/L (MCL and 

IDEM Industrial Default RISC Criteria) in filtered (i.e., dissolved) and unfiltered groundwater 

samples on more than one occasion in groundwater monitoring wells MW-1, MW^7 and MW-8j 

and on more than one occasion in only unfiltered samples in MW-2S, MW-3 and MW-10. A 

graphical presentation of filtered and unfiltered results for lead and arsenic for all the wells are 

presented on Figures 3A, 3B, 4A and 4C. Figure 2 provides isoconcentration lines for unfiltered 

lead and arsenic results for the January 2007 groundwater sampling event. 
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4.0 TECHNICAL BASIS FOR MONITORED NATURAL ATTENUATION 

Results of the groundwater sampling did not reveal site-wide groundwater impacts; however, 

results did detect arsenic and lead above the screening levels utilized for this project in multiple 

samples from several wells. Therefore, USEPA has recpiested that shallow groundwater be 

included as a component of the Corrective Measures for the site and Monitored Nati^ 

Attenuation (MNA) has been selected as the remedy. 

4.1 POTENTIAL SOURCE AREAS 

4.1.1 Outdoor Feed Pile Storage Areas 

As fepieSented on Figures 1 and 2, the areas that lead exceeds the IDEM Industrial Default RISC 

Criteria and arsenic exceeds the ^CL Coincide with those areas of the site where the most 

intensive activities associated with the recycling operations occurred. Site operations consisted 

of recycling lead acid batteries to recover the lead. During the early operations (prior to 1984) 

battery breakiiig, the process used to separate the lead cores from the electrolyte (dilute sulfuric 

acid) and the casings, was conducted off-site and only the lead bearing Components (grids, posts 

and oxide paste) were delivered to the site for smelting and refining. Materials received for 

processing were managed in piles prior to being fed into the furnace, The piles were situated on 

rmpaved areas within the footprint of die Hazardous Waste Management Uioits (HWMUs) 

identified as the "Outdoor Waste Piles" or material Storage Building". 

Beginning in 1984 and continuing imtil the end of facility operations iri 199S, the site operated 

its own battery breaker, which included cutting or breaking open the batteries; separating the 

casings for off-site plastics recycling; collecting and neutralizing the acid prior to discharge to 

the POTW; and retaining the lead bearing components for smelting and refiniiig. Facility 

improvements completed during the mid to late 1980s included paving site and eventually 

included the eliminatioii of rnanaging feed material outdoors. 
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Management of feed materials in outdoor piles is believed to be the most si^ficant period of 

facility operations for impacting the shallow perched groimdwater. The piles provided both a 

source for lead aiid arsenic and a mechanism capable of dissolving and transporting them into the 

subsurface (i.ew, precipitation reacting with residual acid contained in the feed materials causing 

leaching). 

4.1.2 Impacted Surface Materials 

Sampling conducted in the area north of the battery breaker building and material storage 

building (representing outdoor waste piles 1 and 2 and containing MWr2, MW-7 and MW-8) 

identified fill materials With the highest concentrations of lead (up to 475,000 mg/kg) and arsenic 

(up to 2,730 mg/kg) on-site. These fill materials are believed to be a combination of residual 

amounts of the feed materials managed in the Outdoor waste piles and filling performed as part of 

the grading required to internalize site storm water drainage. 

Although with significantly lower concentrations of lead and arsenic relative to the area north of 

the battery breaker building, the unpaved area in vicinity of MW-1 was identified to contain 

^llow surface soils with lead up to 32,000 mg/kg and arsenic up to 359 mg/kg. These 

materials are believed to be the result of minor filling with contaminated soils. This area has 

been unpaved throughout the operating history of the facility and would have been susceptible to 

infiltrations that could potentially mobilize and infiltrate lead and/or arsenic. 

4.2 PROPOSED SOURCE REMOVAL 

The potential source areas for lead and arsenic impacts on groundwater are presented on Figures 

1 and 2. Although not believed to be as si^ficant a contributor as the outdoor waste pile area 

(because the area was under roof), we have also included the material storage building as a 

potential source area since lead bearing material was actively managed in this area and the floor 

was observed to be in poor condition at the time of facility closiuc. As shown on the Corrective 

Measures Design Drawings, the primary remedial activity will be the excavation of the most 
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highly impacted soils at the site, including extensive excavation activities in the areas identified 

as potential source areas. 

Based on a limited aniount Of SPLP Testing (USEPA Method 1312) conducted during the 

Corrective Measures Study, the average partitioning coefficients for lead and arsenic were 6^901 

L/kg and 3,917 L/kg respectively. Utilizing these results and the IDEM Industrial Default RISC 

Criteria for arsenic and lead in groundwater m a Soil to Groimdwater Partitioning Model with a 

V^ acre area (DAF = 20); die soil concentrations with the potential to cause unacceptable impact 

to groundwater are approximately 5,800 mg/kg lead and 780 mg/kg arsenic. 

Following completion of soil remediation within the area in vicinity of MW-1, the average 

remaining lead and arsenic concentradons will be less than 800 mg/kg and 15 mg/kg, 

respectively. The locations of the former outdoor waste pile and material storage building areas 

will have even lower post remediation concentrations. Source removal, m the form of the 

proposed Soil and sediment remediation activities is a critical component for realizmg successful 

natural attenuation. 
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5.0 MNA DATA COLLECTION 

5.1 GEIjiERAL 

Based on the results of previous groundwater sampling, the hydrogeologic conceptual site model, 

and an understanding of the operating history of the facility; the area of site groundwater that 

will be the subject of MNA has been delineated as shown on Figure 2. Monitoring activities will 

involve establishing a network of wells capable of providing information regarding the 

potentiometric surface and groundwater quality over time. A description of the proposed 

network and procedures for obtaining reliable information regarding groundwater elevations and 

representative analytical data is provided in the following sections, 

5.2 GROUNDWATER SAMPLING LOCATIONS 

As described abovei, the shallow perched groundwater zone has been monitored using 12 

monitoring wells installed between 1990 and 2005. To the extent practicable, the groundwater 

sampling locations to be utili^d for MNA will rely on existing monitoring wells. Specifically, 

existing wells MW-l, MW-2, MW-3, MW-8, MW-9 and MW-12 will be utilized as part of the 

MNA sampling network. In addition, the proposed monitoring wells C,C-1 through CC-6 will 

serve the dual purpose of monitoring the containment cell and being part of the MNA sampling 

network. Figure 2 presets the proposed groundwater monitoring network. These wells have 

been selected as they bound the MNA monitoring zone as depicted on Figure 2. Existing wells 

MW-7 and MW-10 are not included as part of the proposed MNA sampling network because 

they are located in the prepared containment cell location and are proposed for abandonment as 

part of the proposed corrective measures. Abandonment will be performed in accordance with 

the requirements of IDEM and Marion County Indiana. Well CC-6 will be installed at a location 

in the nearest downgradient location hum the MW-7 and MW-10 locations which is outside the 

prepared containment cell footprint and wili provide ample groundwater data for this area. 
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Proposed wells CC-1 through CC-^6 will be installed during the corrective measures 

implementation after the containmrat cell berms and perimeter access roads have been 

constructed. During installation of CC-1 through CC-6, at least two (2) soil samples will be 

collected for chemical analysis from each boring. The one sample each will be collected fiom 

the imsaturated overbidden soils and from within the proposed screen horizoii in each boring 

utilizmg split spoon sampling techniques. Soil samples will be submitted for laboratory pH and 

eH, target analyte list (TAL) metals, arsenic speciation (arsenite/arsenate), iron speciation 

(ferric/ferrous), manganese speciation (MnU/MnVII), total organic carbon and sulfate. Samples 

from the same depth/mtervals will also be submitted for gradation (sieve and hydrometer 

analysis). Permeability testing will be performed in existing wells MW-1, MW-2, MW-8 and 

MW-9 and proposed wells CC-1, CC-3 and CC-6. Permeability testing shall be performed using 

slug tests (ASTM D4044 - 96(2008)). 

5.3 WATER LEyEL MEASUREMENTS 

At the start of each MNA groundwater sampling event, dqrth to water measurements will be 

obtained in gerieral accordance with the American Society of Testing Materials (ASTM D 4750-

97) procedures from all on-isite wells. Depth to water measurements and date and time of 

measurement will be recorded to the nearest 0.01 ft in a bound field log book by the Technician 

perforrning &e measurements. The total depth of the well will also be recorded (after the 

completion of ground^ter sampling). At the time of gauging the field technician will also make 

any notations regarding the condition of the wells (including Unsecured, broken or missing 

locks). 

Depth to water level measurernents will be taken from an established point at the top of the PVC 

riser pipe. Depth to water measurements will be obtained by carefully lowering an electronic 

water level indicator avoiding contact with the casirig to the extent possible. The water level 

indicator probe will be decontaminated between each well. Additional information regarding the 

collection of water level measurements are included as part of the RMC Beech Grove 

Groundwater Sampling Plan, as approved by IDEM in June, 2007. 
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Results of the depth to groundwater level measurements will be used to develop a potentiometric 

groundwater contour map for the shallow perched groundwater Addition of the proposed CC 

wells will also allow refmement of groundwater flow in the northem portions of the site. 

5.4 MONITORED. NATURAL ATTENUATION GROUNDWATER SAMPLING 

FREOUENCY 

The MNA groundwater monitoring wells will be sampled beginmng approxinmtely one month 

following installation of the proposed containment cell monitoring wells. Sampling will be 

performed once every calendar quarter for twelve consecutive quarters with the first evaluation 

regarding future frequency performed after completion of the second year of monitoring (i.e., 

after 8 quarters). Monitoring will end when the sampling results demonstratie that the remedial 

goals have been attained for four consecutive qtiarters. If analysis after the first 12 consecutive 

quarters indicate increasing Concentrations, RMC will continue quarterly sampling while 

evaluating the observed results and developing an alternate strategy for mitigating impacts. 

Samplmg and analysis of containment cell groundwater monitoring wells Will continue at the 

frequencies established in the Corrective Measures Design Report even after cessation of MNA 

groundwater monitormg. 

5.5 GROUNDWATER ANALYTIC PARAMETER 

During the first two quarterly groundwater sampling events samples will be analyzed for total 

and dissolved arsenic and lead, sulfide^ sulfate, nifrate arsenic speciation (arsenite/arsonate), iron 

speeiation (ferric/ferrous), and manganese speciation (Mnll/MnVH) for use in geochemical 

modelmg. Beginning after the second quarterly groundwater sampling event groundwater 

analysis will be limited to total and dissolved lead and arsenic, unless additional geochemical 

modeling is deemed approriate. Field parameter readings to be recorded at the time of sample 

collection during all groundwater sampling events shall include temperature; pH; Eh; dissolved 

oxygen (DO); specific conductance and turbidity. 
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6.0 DATA EVALUATION AND REPORTING 

6.1 GENERAL 

Monitored Natural Attenuation (MNA) of inorganic constituents like lead and ansenic in most 

settings is predominantiy the result of sorption, precipitation, oxidation/reduction, advection, 

dispereion and/or diffusion. For the KMC site, initial information regarding the properties of the 

perched groundwater zone indicates low permeability soils (even Within the saturated zones) and 

significant amoimts of clay. Groundwater sampling has identified site wide near neutral pH 

conditions, neutral to slightly positive ORP (typically <100 mV). Based on these obs^ations 

soiption is expected to be the dominant MNA process that can be anticipated going forward. 

6.2 INITIAL DATA EVALUATION 

Following completion of the second quarterly groundwater sampling event potentibmetric 

groundwater contour maps for the first two sampling events will be developed. The maps will be 

provided as a figure in an initial report that also presents and discusses the results of groundwater 

analysis. The report will provide an initial inteipretation of the observed results for both 

groundwater and aquifer testing including geochemical physical characteristics. The results of 

the initial analysis will be utilized to perform computational speciation modeling using 

PHREEQC2 or similar program. Restilts of the modeling will be included with the initial data 

evaluation report. The RMC property boundaries will be considered the point of compliance 

with evaluating the data. 

Trends analysis will not be performed until after 4 rounds of post-remediation groundwater 

sampling results have been obtained. A side by side comparison of observed total and dissolved 

lead and arsenic concentrations will be performed as part of the initial evaluation. 
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6.3 ANNUAL ^PORTING AND TREND ANALYSIS 

Results for arsenic and lead will be eval\iated annually beginning after the collection of the 

fourth sampling event. Results will be mitially evaluated against their corresponding actions 

levels (lead 42 ug/L and arsenic 10 ug^) to identify those wells with observed exceedances. For 

those groundwater monitoring wells where exceedances are observed a subsequent evaluation 

will be performed using the Mann-Kendall (M-K) test to evaluate trends in die dam on a well by 

well basis to determine if the plume is expanding (concentrations increasingly sbrinkmg 

(concentrations decreasing), or smble, The M-K test is a non-paramettic test used to evaluate 

trends in small dam sem that are not noimally or log-normally distributed. The test usually 

requires a minimum of four consecutive sem of dam to provide represenmtive resulm. 

The M-K test will provide S-smtistics for a comparison to a desired probability of 0.1 (a). A 

probability Of 0.1 has been selected because it implies that there is only a 10% chance that 

random fluctuations would suggest a trend when a trend does not actually emst and is considered 

an accepmble Type I error. Given the desire to minimize the possibility of a Type 11 error (i.e. 

concluding that no trend exism, when one does exist), alpha = 0.1 is considered reasoiiable and 

appropriate given the absence of groundwater receptors at the site. 

The aimual report will include quarterly groundwater contour maps, additive resulm mble (i.e. 

including all previous resulm beginning after the completion of tiie proposed Corrective 

Measures), and the resulm of smtistical analysis. Evaluations of compliance will be performed 

relative to concentrations at the RMC property boundary. 

F;\OFICEAacVROliBCrSVUci\2003-I046«^^ Deiiin lO-IOMNA Wok Plu\aw MNA.dK 6-2 



FIGURES 

PiVWICBAaOPKOIBCISVaEMOSS-IOMWcpaWia^ Do*! lO-KMINA WeA PtaaVdW MNAJoe 



\ 

\ 

/ 

V 
/ 

MW|t2D«r"-2 / «} Whf^ \ \ 
^ / P 840.25 / ' ^ ^ 

• }•' / 

^ 840.05^ 

^"xi! 

cr 
I \ 
I MATERIAL \ 
' STORAGE \ 

y BLDG I 

/ I 
I 

l; 

MW-1 
840.69 

BAGHC JSES 

-731 

I » 

[? '• \ 
MWr9 
840.74 

y -=i' = =:r:=: F 

"SO G 0 

\ 
m o oo 

LEGEND 

9 MONITORING WELL LOCATION 

-833 POTENTIOMETRIC SURFACE 

I 

T 
\ 

/ 
I 

\ \ 
\ 

u 
\ 

XT 

\ 

•IX 
1- ^ 
1 MW-3 
" .,837.44. 

\ t:42 

A ,.._c> 

.L. X I. 

' J A 

130 130 

SCALE IN FEET 

280 

•^.833.88 

\ 
\ 

c? V ^ \ 

MNA WORK PLAN 
REFINED METALS CORPORATION 

BEECH GROVE. INDIANA 
Sa^: 

r=130' 

P.GJS. 

Drawn ^ 
P£0. 

Chaokad By: 

Prafc 

SITE MONITORING WELL LOCATIONS 
POTENTIOMETRIC MAP 

DECEMBER 2001 

642 
( 

2003 1104616-^ 

Advanced GeoServices Corp. 
1055 Andrew DHve Suite A 

West Chester^ PenoBylva^ 193B0 
• FAX: (dlO) B40-B199 

2oos-io«-i8 FIGURE: 1 



CC-3 

'CC.2 

icf r 

WASTE 
WATER 

TREATMENT —' 

lAGHC 

MW-9 
2.01 

\ \ 

9^. 
SUSPECTED 
SOURCE AREAS 

MNA GROUNDWATER 
MONITORING ZONE 

As=0.56 
Pn=3,9 
^^•^22 PROPERTY 

BOUNDARY 

BIG FOUR ROAD 

LEGEND 

s MONITORING WELL LOCATION 

0 PROPOSED MONITORING WELL 0 
LOCATION 

Pb=3.0 TOTAL LEAD (ug/L) JAN 2007 

As=4.0 TOTAL ARSENIC (ug/L) JAN 2007 

42 (ug/L) LEAD ISOCONCENTRATION 

10 (ug/L) ARSENIC ISOCONCENTRATION 

APPROXIMATE EXTENT OF PROPOSED 
CONTAINMENT CELL 

NOTE; 
SCALE: FEET 

* ARSENIC RESULT FOR MW-3 APPEARS TO BE 
ANAMOLOUS (SEE PHASE II CMS REPORT TEXT) 

MNA WORK PLAN 
REFINED METALS CORPORATION 

BEECH GROVE, INDIANA 

Scola: 
r-130' 

ktglnatoit By: 
E.T.J. 

Drawn By; 
P.S.G. 

Checked By: 
P.G.S. 

Project Mgn 
P.G.S. 

Dwg No. 
200310461B F2 

Issued; 

SITE MAP WITH JANUARY 22. 2007 
SHALLOW PERCHED 

GROUNDWATER POTENTIOMETRIC MAP 

Advanced GeoServices Corp. 
1055 Andrew Drive Suite A 

West Chester, Pennsylvania 19380 
(610) 840-9100 

t FAX; (610) 840-9199 

2003-1046-18 FIGURE: 2 



o o 

a 
© 

h. 

a 
© u 
a 
o 
U 

FIWRE 3A 
HISTORIC GROUNDWATER RESULTS (TOTAL LEAD) 

REFINED METALS CORP., BEECH GROVE, IN 

TOTAL LEAD 

1000 

0.0001 

0.01 

0.001 

5 a a a a a a a a a a a a a a a a a S S S S S S 
3a3aSa3a&aSa3aSa3a3aSaSaS§Sa5a5aSa3a3a 

Time (t) 

-MW-l (Total) 

-MW-2 (Total) 

-MW-3 (Total) 

-MW-4 (Total) 

-MW-5 (Total) 

MW-6S (Total) 

-MW-6SR (Total) 

-MW-7 (Total) 

-MW-8 (Total) 

-MW-9 (Total) 

-MW-IO(Total) 

MW-l t (Total) 

-•—MW-12 (Total) 

"—mm Industrial De&tdt Levels 

NOTE: For graphing purposes, half the Detection Limit was use for non-detected result! 

F;\OnCEAGC:\PROJECTSy?iles\2003.1046«eports\Final Design lO-KAMNA Work PIan\Hi8toric Metals graphs 8.2010.xl5Lead (Total) Graph 

. _ • ''-l 

'<• ,-yii ' 



FIWRE 3B 
HISTORIC GROUNDWATER RESULTS (DISSOLVED LEAD) 

REFINED METALS CORP., BEECH GROVE, IN 

DISSOLVED LEAD 

o 
0 

1 
B 
O 

B a> u 
B 
O 
U 

100 

10 

0.1 

0.01 

0.001 

0.0001 

1 

I' 
I' 
I' 
I' 
l" !• 
i: 

|i « 

i* • 

I. ! 

I, 
I, 

• I ' . 

• ; : i 
•''T \: • 'J 

* fh 

* f * 
* r * 
' r * 
' f * * » * 
' 9 * 

* » » 
» 
I 
I 

• • p 
• • p 
• • p 

•;! • ' 
• .F 

it-

Win— 

SSS33Sa5§S355Ss5SSSSSS 

------ •MW-1 (Dissolved) 

! - -- •MW-3 (Dissolved) 

--Ch- •MW-4 (Dissolved) 

•MW-5 (Dissolved) 
1 

1 
MW-6S (Dissolved) 

MW-6SR (Dissolved) 

•MW-7 (Dissolved) 

MW-o (Lnssoived) 

*MW-9 (Dissolved) 

MW-10 (Dissolved) 

- o- - MW-ll (Dissolved) 

•MW-I2 (Dissolved) 

Levels 

Time (t) NOTE: For graphing purposes, half the Detection Limit was use for non-detected result! 

F:\OFICEAGC\PROJECTS\Files\2003-1046\Reports\Final Design 10-10\MNA Work Plan\Historic Metals graphs 8-2010.xlsLead (Dissolved) Graph 



o o 

o o 
R 
k. 

a u u 
a 
o 
U 

1000 

100 

10 

0.1 

0.01 

0.001 

l®ll FieWRE 4A 
HISTORIC GROUNDWATER RESULTS (DISSOLVED ARSENIC) 

REFINED METALS CORP., BEECH GROVE, IN 

TOTAL ARSENIC 

§ r-
o 

s s g I I § s 
^ ^ ^ ^ ^ 

-MW-1 (Total) 

-MW-2 (Total) 

-MW-3 (Total) 

-MW-4 (Total) 

-MW-5 (Total) 

MW-6S (Total) 

-MW-6SR (Total) 

-MW-7 (Total) 

-MW-8 (Total) 

-MW-9 (Total) 

-MW-10 (Total) 

MW-II (Total) 

-MW-12 (Total) 

-IDEM Indistrial Default Levda 

Time (t) 

CJ C! 

i S 
NOTE: For graphing purposes, half (he Detection Limit was use for non-detected resulh 

F:\OFlCEAGC\PROJECTS\Fi1es\2003-I046\ReporU\Flnal Design 10-I0\MNA Work Plan\Hisloric Metals graphs 8-2010 xlsArsenic (Total) Graph Chart 1 



FITWTRE 4B 
HISTORIC GROUNDWATER RESULTS (DISSOLVED ARSENIC) 

REFINED METALS CORP., BEECH GROVE, IN 

# 

DISSOLVED ARSENIC 

100 

10 

a 
0 
H-} 

1 
a 

^ 0.1 
u 
u s 
o 
U 

0.01 

0.001 

^ ^ ^ 
H 

; i;f' 

1 •J"" * • ff -. 
„ 

*••••"' = -:4 A 

i ;i :;;i; ;: i 
ii! 

& v-'.-.-.9 ji04 
y / 

' » 
* m » # 

« 0 

f. • •}«••' 1 j 
' 1 • 

•i:: 

' V ^—— 
f 0 , ' 

0 

#' 
' 0 

• 0 
» 0 

» 0 

0 0 

t 0 >—•• • 1 1 
I ' 

• am 1 

//• 
' 0 

* 0 
« 0 !• \ 

\ t» 

\ ̂  
iTi 

•MW-1 (Dissolved) 

•MW-3 (Dissolved) 

- - o- - •MW-4 (Dissolved) 

•MW-5 (Dissolved) 

MW-6S (Dissolved) 

*- MW-6SR Pissdved) 

•MW-7 (Dissolved) 

•MW-8 pissolved) 

• • -A- - •MW-9 pissolved) 

MW-10 pissolved) 

MW-l 1 pissolved) 

•IDEM Industrial Default 
Levels 

1 i 
rN i S 5 so 

ON 

(N 

s I § I § I s I 
^ ^ ^ ^ so ^ so 

I s I § 
^ ^ ^ ^ 

Time (t) 
NOTE: For graphing purposes, haJf the Detection Limit was use for non-detected result! 

F:\OFICEAGC\PROJECTS\FiIes\2003-1046\Reports\Flnal Design 10-10\MNA Work Plan'^istoric Metals graphs 8-2010.x!sArsenic (Dissolved) Graph 



APPENDIX A 

Boring Logs 
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sn 

sn 

0.0 SOH. srr 



MssBMicai« scoxt jutn )c».r 
ora XHCZXZZXS, IHC. 

^•KHfcxoff, tooisvnis# ojnvcar 

snsaxTJ^ LOG 

mail • tUsLan, ladiuA 
IftJrcr KMz.f Reliaed KaCaJLa Cotpoeatioa 
smz HCTU^OH; K/X 
tTTTTTH J CstSg Xvacy/Da-rid Kulliaa 
injTCT Tzrzt, heaitarlBj Well ZneteUeClas 
SI *nifls«" 2 wrxt oiCT! aa.O' 

**»«1 o<. 

**MKS xmBsx: swat ^—-
LOOXZOKt Sale J 2 
BXIE SIXJOSDI lo/io/jo coKPxma: la/n/,. 
Toyitll BTl Daa Xooar 
ocrxxTawoa: ihWDursx . *-7' <0730 he... -
Dcrw lO lOSBtS DJLIS AJEER COOT: tf.'j- (iJlS hrm:.- iQ/U/jaj 

ucKoocr 
.SZSOU7ZX01C OVBlSIfitoSC s»xr.iio. DCfTS Mc-rr. SLOWS Tije SSXXMS 

a.o 
Slltjr el<7, brswa, salat, 
wxtb eoae a end cad gravel 

sediiia ttlii;-

aa.o 

3«.s 

30.0 

dnjej aaod aad allt, faxews, w,x, nedlu 
dense 

Cley, stay, nolaC, aridf; with 
oeenaianal gravel 

* . 

s.a~t,3 

lo.e-ii.] 

is.e-if.s 

20.0.21.3 

zs,e.2(.j 

ii.s-ao.o 

1.3 

1.3 

1.0 

0.0 

1.0 

1.3 

*/3/3 

4/(/l 

S/lO/ll 

3/3/13 

0/12/20 

10/22/31 

sjrr 

S»T 

sirr 

S*T 

sw 

sn 

Bettoa et Sale - 30.0* 



s 

""Hi*, HosMJUuaou sctjix *m MS 
cnoL aicTgsas, wc. 

irxmcioic, uocnsnxix, xsfxaaa 

ssnsasiTfa xoc 1 o» 1 

tm. Kuioa, ladluia. 
uxcr »KX> Raiinad KaCaJLa Caj:panti.m 

uricE zxznoxost x/x 
siexi erii.g V«*y/n«rid HaUiaa 
VJXOC zxrsi Koolus^f Veil Xaa-ceilj.tlen 

'3 XOTXl BCrCSt 21.3 • 

XROJzs SD>aa(,t je33< ' 
Mcxrioat Kai, ij 
Dus-ssxmst 10/17/10 
ZOCCa X7l Boa Xxaooz' 
Drm TO tocTsc.: xigoauzz: 
BOTT TO iasat.1 Dxxs xrrra, COKTU 

cotoisreo: IQ/I7/>O 

D(7IZ 
DTSooTixoa ovzunxonc sxxF.ica. omx KBC.rr. SXJOKS TT?r RaOLRXX 

SU.ty, eler, bcewa. malcc, aedlaa tzLit; 
afiRh aetM aud and frarel 

13^0 

Clji^a; a'aad and allt, bawn, vet, aodlaa 
deaaa 

30.0 

3.e-«.s 

10.0-11.3 

u.e-K.s 

30.0-11.3 

1.3 

1.0 

1.0 

l.S 

7/13/13 

«/I/1< 

t/ll/Sl 

S7T 

S7t 

13/30/30 srx 

31.3 
Clar, vray, aaiat, atUd; vltli 
eeeaataiUl 'fraael 

Oeetca ai Sale - 21.5< 



muat, Hossauiczai, «caer *icn KKI 
crm. zKcntxas, vc. 

teciRcioK, Laaxsvrrrr, rotroai 

soKovxat Loe 
»»9« I e< 1 

'• .lurioo, ZndiAu 
>OU<r: j T(.etLncd Hc««li Corpontiea 

W*CE XCXVXXZOHt ' K/A 
•rrm. J crii? ATarj/OiTid Hiiliia* 

' oorcr TTFXx 
•L: xDttsau 

Meairsruf Veil lB<«&lle«loa 
r < nZAL DS?XSi Z(.0-

ynojzcz XQKszsu joaac 
xjocxaom BSI. I t 
DA3 grarrmt ao/ia/aa 
lASOED in Dea Azwnr 
DCFSa TO VASA: UOCOIAIX: 
DOT* TO VABXi OATS XZUO. COKPLs 

cMKPiixro: ia/13/jo 

i-assatocr 

SiT, DOT* 
szsaoOTo* OTSlBUADSf SMVM. xsc.rx. ixovs any* XZKASZS 

SU.tr =l«r» "olet, BMUIW «ti££; 
witi aeae eend ud jrawl 

as.D 

Cl«r** *ud ud ailt, facoMif wet, 
Bcdina danaa 

az.s 

3S.0 

Clay, gray. "ol.«t, Yeiy atldl with 
Beeaaloaal gravel 

Sottea. of ..Bole. - ZI.O' 

3.e-<.i 

10.0-11.s 

II.O.K.I 

ao.0-11.1 

K.s-K.e 

i.s 

1.0 

1.0 

1.0 

1.1 

a/i/a 

S/5/11 

ia/17/13 

ic/at/ia 

i/aa/ao 

srx 

SPT 

srr 

srr 

SPT 



wiXBi, Hossawaa, scera XKO KXX 
Gvn XKCStfBOtS, inc. 

zsxatcian, xaoxsTnu:, xatrocsr 

suisuwxcK toe 
1 of 1 

KuioB, Ziull.UA. 
. .tAja: Reflsed MOBAIA CaxpexAtlas 
UTAoe rtxTASiom s/i 
cmstx Cxvij X-rmc^/Otrid MslUaa 
izacc TTTXx Hoaltaslsf U«L1 ZaatAllAtlea 
'J: SOKUSU , S 20330. DBX3: 31.0* 

nojrcT traiora.: louc 
UOCAZIOll: Saia IS 
SAXK najcm>i ia/u/>a . 
Loecxs an' Oes ASMOT 
Bins so VAzrxi IMOCBSZS: 
D»TS TO laXERl BAM Aim COIOXX 

eoKJZjazo; ao/u/jo 

10- (0303 hr..; :o/a3/,B, 

HZZOLOCZ 

1X7. Br?n 

1.0 

15.0 

23.0 

Dzsoupnoe OTEUOMZX 

Tap«oU 

Sllcy clayi booua, Bsiit, Bedloa mz±££; 
with Aoaa AAjid aad grarsl 

Clajrox XAjid AAid flit, broua, wcC. 
Mdloa doaao 

CTSTAI i(.a-i7.a 

SettBs ef Balo - 23.0' 

SAKP.IU. DTfra 

S.0~4.S 

10.0-11.3 

15.0-1(.5 

2ZC.7T. 

1.3 

1.0 

1.0 

Blows 

2/3/3 

S/f/17 

14/20/14 

TI?X 

srt 

SFT 

sn 

xxtcxsus 



# 

lO'-f,Q' "f •«"" of 
ha o--'yj^t.r -iry 

BORING LOG 
PAGE 1 OF I 

PROJECT NUMBER: f/-t/7f-gj PROJECT NAME: 

BORING /IWELL NUMBERj rA-U-b. LOCATION: 

DIAMETER: WATER DEPTH: LUJJL-
GgOt-QGIST: fno COMPLETION DEPTH: ^ n.o' 
DRILUNG METHOD: SAMPUNG METHOD: 

TJRILUNG SUBCONTRACTOR: ^ DEVELOPMENT 

i 

DESCRIPTION 

•ri> ». hr-Lt o-f oty 
0/»wC.\ . 

^e'-9.0' 5Ji r 0/ 

^yg') 
j.f'/O.S' tiyfT fo-»—•" U».FIM. ,f-

Si'lh wi frr h 

iiiiO : ^ (I'-f). 
/Bif'-/t-0' CLAI^ wr+l-* »F ir<>^«-.Vr 

FP '•pw-t'i.J arp.-i'.- Lje.^ Cleeie.^ fn.a') 
yl'P'-i 1,0' CLAI^ triTu^ a^v hrrlr" lprfu.>-

Wi'f" ft fjAte o.f' P"'« J' '-F ••'J ».A<ipl»< • 

lifeol 
ib>:P/r-

/l.l'-/(.S' SrLT, iij-'iAir#4»p i-iVfc afy»Ui F» r»u^jfj 

/t-X'-i.t,0' CLA y».y t^rhk * hr^itaf 
c/-»»<^r^tryoi'S'^ 

itait) 

OML 
-20 — 

U.O'-l^.S' h-'t. J—J; 

( LoeJJa) 

izMl 
g»«Jrv^ $A^^t 

» P ». :F 
i-zr-

Geriy ah lUo', 
UMII < hr.,. 7a'f„/7.a' \iaS. 

IS 

3 
V 

1 
"V 

c 

5. 
>5 
s. 
e 
I 

..u 

W LLJ 
2 o: 

-L 

:?» rf/iiyil ''te 
cy'J S/I, f ho 
rfi+t <•»».,•«< ^t,r« fo f." 
'A>C«T'> UbW on 

-L 

DATE/TIME: 

DATE STARTED: 

DATE COMPLETED:^/;/.. 

YIELD: " a, f 1/r^ 

REMARKS 

i "iorokelc Ju-'i 
CuA-ff^r'rt. * A J 
Z'-i'l'C Cafj 

; "4« 

*»c. c»jr<y 

("lonhlt »"'•' 
ori:.o-r 

flmh VjiKra'TV 
FVC 

i "boreAtJe 
u.-hU »S 
St^rJ 

fiart-Aolt, 
f/VA Ke. 

J;\FORMS\BOR-LOC 
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i 
i 
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BORING LOG 

PROJECT NUMBER: - PS 

BORING / 

DIAMETER: Lf. tt 

CEOLoasTi 

DRILLING METVlOO: // 

ORILUNG SUBCO.IHlACTOIi; 

DESCRIPTION 

O-0 "S.o ClAy^ hro^fi'^raAjZ, c\ry 
U/iM •'»V 

IT.ft 0- 0 trav/i - V-/ , 

lo.ft- ir-o S;/^_ 

/S-.O - 20.0 

PAGE 1 

PBQjECTNAME: g - R^^r.A 

LGCAGOM:, 7-

WATER. DEPTH: . 

CQMFLETTON DEPTH: 

SAMPUNG METHOD: Ajl^^ /<• <• 

DEVELOPMENT NETHOO: j 

o 
P u 

|3 
ie 
: tn 

•& 
a 

- 5- -

Z./Q Zl 

S,s 
10,1 u 

7,to 
I',ft 
S-/7 

!f./r 
r,/i» 

"<'3 
10,/o 

L'i 

-/rz 

1-JG- jo.r' 

^H<^<Kfed ! ^L. 

3(yiy^ j -ItZrn'f naf^el 6-f- "^0-^ 

j. 

1. ;,• 
'i[ -
i'-
r-

• 1 • -

. IV 
# -

11 

\' 
1 
f • 

— 

1: -
K" -
i" -
1 , -
V-

_T- o. 

Pu 
<0. 

Z O 
U ̂  
0.03 

^,1 
IM} 
/^lll-

/ffir 

•Ti'T 

fO/P 

ff/p 

7/S' 

T// 

/•)/!> 

I"//J 

m 
V,31 

/«o,r 

>; 
u 

•5i 

5 
ii 
tnS 

I /I I 

DATE/TIME: ^ 

DATE STARTED: 

DATE CQMPLETED:dyLi^j 

YIELD: 

REMARKS 

WS/I ^^a^Ef/Zoo 

RlSt/: -5^4.-Vd Pvc 
a'-Jio" • 

^^1.' a-oto-ifjf 
•f^A. VAO pP'i*!-. 

• 2--'-3o-

^a-f'/.ry 
• Ciji. 

0'- (C 

Tt/^ 

a-h: 
tcT-fi'-

li'- 1^' 

•} -H.-zJ/o 

J:\F0RMS\B0R-LDG 



BORING LOG 
PAGEJGF/ 

PROJECT NUMBER: 

BORING / WEU.JlimflEB: /Vi U/ - 7 

DIAMETER: Lf ": 

GEQLOQST: A " I 

PROJECT NAME: RMC ' 

LOCATION: 

WATER DEPTH: /r^- r 
COMPLETION DEPTH: 1^ 

DATE/TlME:f/ay^, 

DATE STARTED: 

DRILLING METHOD; ifS SAMPUNG METHOD: DATE COMPLETED: 

DRILLING SUBCONTRACTOR: DEVELOPMENT METHOD;^^,^^^^/^^^ 

DESCRIPTION 

P 
u 

ii 
: cn 

& 
o 

PS 
<a. 

ui £ 
53 
o. m 

f 5 
3U 
3Z 

SK 

YIELD: 

REMARKS 

"'-/J-

Mz 

D.o'~- S'-p'^ "t" 
-io *l^y 

S.O 'lo,o' CUy^ b'riUn • 

/ff. £?^'/s-a' s^4f S( l-h, i^^ce y^ ye I 
ef^rK brs^ 

-f -

_/a _ 

Ir.tT :}d-,o ^ 

. tr% 

3o.»--isr 

5Wy5//y^ 
/ W/y s^,j,-^ 

-/r— 

—•UiP — 

.'i-S' — 

tit 
IP./1-

|0//^ 

7,u 
IHI? 
ff/// 
ll,ll 

Til 

le/L 

ii,47 

3/ 
^in 
T-VJT 
'.•Z/Zi' 
i»,li 
\^tta 
u,Xe 

tSfU 

J-Z/UfT 

^z,vr 
<.ii 

mi 

N •| 
0 

•V-
o «• -+. 
<a 

- 3P_ 

J;VQR«S\BQR-LOC 



BORING LOG 
PAGE 1 Of) 

PROJECT NUMB.ER:. Y?fr ' OS" 

BORING / WELL NUMBER: U7^;S> 

PROJECT NAME: H <s^rA 

LOCATION: d^n^trC 7^•» 

DIAMETER; WATER DEPTH: /o DATEAME:jCA?Ay 

GEOLoasT: £re^Ja/\ o"Donned COMPLETIGN DEPTH: 1 O. A 
DATE STARTEDy/g^y^^ 

DRILLING METHOD: ^ S SAMPUNG METHOD; j OATE CQMPLETED-.,^^jx/. / 

DRILUNG SUBCONTRACTOR: DEVELOPMENT METHOD: 

DESCRIPTION 

5 
t 3 
IS 
; tn 

& 
a 

<0. 

UJ -I 
0.0 

SC£ 

YIELD: • .— 

REMARKS 

Woun io 

^.Q'^'lo-o" Sctrx e A S a 7=/, 

^rd / 'St;pp 

^S- -

— to-

./r ~ 

?/'/7^/ 5/Vr;;^ 

/3/7^AY^ r,-t id'' 

I.Z-® J: 

-"^r-

.3^P~ 

/?& 

'^f. 
•J/; 

SV7 
•J/// 

fl,/} 

ili 

S.f 

«y,tf 

1//3 
fr/-' 

?/// 
Ifdf 

'i/j 

^,7 

/>»-3 

3)/l? 

">d 

•t. 

cl 

•V 
•<5 

Wg// COrj^'frt/cij'jn) 

-•2A'' 

^ •• ""i.oru 

. ' • ; 

#9^ • "^Z 
. z^"-

3'^.W 

J:\FaRMS\aaR-LOG 
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BORING LOG ' 

PROJECT NUMBER: - <y7 j> 

BORING / VjELUayHHER: /V? U/r^ cj 

DIAMETER: 

gOLOCST: n^O„^rll 

DRILUNC ME-mcO:. y( ^ 

DRILUNG SUBCONTRACTOR; 
B n nr^^Cfnjyi'ar 

DESCRIPTION 

, dry^ RL • 

S-eT^loy. t ,%s 

ID.O' IS.O- ?/// ^ 

r^d:u>^f^, rp ̂  I. 

PROJECT NAME: 

PAGE 1 OF] 

LOCATION: (^f,^ (S^aVe. Tr,d'iHAa 

WATER DEPTH: _Z£J_ 
COMPLETION DEPTH: 

SAMPUNG METHOD:J-

DEVELOPMENT METHOD: 

z a 
P u 

13 
I? 
: ui fc 

a 

-

-Id -

Al2. 

a' jqrvy 
11^ Z 

-i-r-

8S < o. 

tU ^ 
z o 
UJ _l 
a. CD 

/S-,/2, 
li3//» 

7/7 

S/S' 

h/' 
v,r 
s,u 

i-,? 

f/S-

7, a' 

^,v 

17 
j/y 

</// 

"//3 
0/^ 

^/V7 

fVi} 

Viv/' 
\hlL 

1 
$! 

•V 

>' 
•i-

5 
is 

SK 

A/A 

DATE/nML-^/:.3/o / 

DATE STARTED: 

DATE COMPLETED: 

YIELD: 

REMARKS 

^'Scr; 

: 0.c/aS/irf-

•/^i'^'o-.fUc 
. , '-"^S" 

^rvr-

AT. 



BORING' LOG 

PROJECT NUMBER: -g 3 

PAGE 1 OF y 
PROJECT NAME: 6 r> t U ' ' ^ ^ r fr\ W 'y ^ «>»*»• ^ ^ ' — fc 

BORING / ,•WELL NUMBER;) LOCATION: A X^)xc^ 

DIAMETER: _,^ll ,'„yf-^lkJ WATER DEPTH: Cv Cfl *> #* 1 DATE/TIME: 

GEOLOGIST: ' COMPLETION DEPTH: }2tS'' DATE 5TARTEp:^ijf/-.^ 

DRILLING METHOD; 3/> SAMPUNC METHOD:/^,V,, ̂  DATE COMPLETEDg/j/A• 

DRILLING SUBCONTRACTOR: DEVELOPMENT MEWOD: <J* '^•fJAAj.a;.LL 

DESCRIPTION 

u 

ii 
: t/i 

S3 

2" 
O K 
l=U 
<0. 

I'i 

2C9 

If 
REMARKS 

O,0'J.O' CC-A-fj irri^K 
At'.'j -J'V f AV/JftooJti 

f3.o'J 
3'^ " ?.0' CI'4Y^ lefa\^r> Ctoolc.) 

f .»•- / /•, 0 • C J.;., y XE 4. r 4/, 

w 

.0 
% • ^ 
4 

"V 

1 
•VJ 

1 
4 

.0 

J 

(9" Sit-i/i'i &yl,-

r/^ 'Po Ji-ri'—"•«. 

+» w.-rv .3' 
5^^'* 

A £^ i»>r. 

/- thsjtl. 

/J7 6 • "tfl *0 f y Cl A LijI* !• *•"• J 

?'••; t'./AA It ^ ft „tAi ̂  

Ct'fiei 

(70-a') 

2.a.o'-z7.f iXt-T^ 
1» J-f-If L'* J» ir ^r.;f Ij. <• 

"•-»•• »f'«»*«•) C27.0') ?<-»-• >-«.-»r I'-aoj*.; 127 0') 

ZJ'O'-ii-e' f-t I.»jy F,J»'ie-

^ rr-te. ti- J-, t<^t' 
r^/'y (rrt-if-

1-7.0 

^ 
16.0''3^.6' F-f-t- y..y ..fH— ir.yu J lit* 

•v<»- +» 
rnJ, •. •»•, ^.•. J^rz-V rzf.o') 

%S,9'-77-0' iSl-fj )•>•• I i.,'F»«^Hr.,t at »i»i-
e»-^»lrr I u.lr/'a.^-J^'J -J'j •fp 
J «.'• y iwji.) 

^ 02.00. 

iLir -

-30 -
29-' 

/iare-Js.- • 1 
e)r<'l>'«^ 0^1' p'^te^Ar^-
uai^-: F"^ IT.' 

f'llt' an gh»fff. _ 

J:\FORMS\BGR-rLOG 



BORING LOG 

Mi~-| t? PAGE Z OF y 

DESCRIPTION 
: M 

o 
Si li 

s 
ii 
PS 

5 

REMARKS 

77.0-3 7.fl' iflh »»—fi, 
i^Ui' -i-o 

f 7t./i itj 

/, 

iof:! 

l^yg.oO 

Vfl.fl- yj'.fl' ^^rir jr*^y u^rfU b. Vro.£e, 
• f -^/;y {v/cz-y 

•.6'/.fl') 
Vtf.c'- taC CUAi^i*.r\K J^r^y tr«b.« 

U'l'-Pk b T-z-fctt '-"••'I*-

f»~»JiiZ'b +D l»*»y ^c«njc) 

i^al 
fo.o'-li.b' P.'-t. 3AAI0/ jre-y IjJ-'-'fti. +/•»£«, 

i.-lT -/-o,» f 

a.i'-bi'O' y<—f uz>"fl. •t/"f,>t 
Unj'^J -/AO )'s f (gcry 

forz^'j 
ii-C'-Sf"' J'--V bzifU^ tziit 

of J.'fi i^-i -»-«•« ("CL.oJe) 

SX^r ^Ozl.*yz»y Sozvs^ 
eo ?-- -j»7 fo 

btz-y it.) nAo') 

— HO — 

nv/--

-r<? -

i-^o J: 

i.6rz 

r7Q -



BORING LOG 

M • t g PAGE OF ^ 

DESCRIPTION 

Fu 
< Q. 

li REMARKS 

10,0'-77,0 ' SX l-T, ifr hr j'-i i-i/'fl* > 
* r »+o i i. I • 

4-0 uc,y Jfit. 

( 7/.eO 
77-e'' y.o' S£ir,^^fW yr^y w.-fkA f'-/*. 

,-A fttr >•-1 N-CA F d/'A-y 

•-Ajl i'' 

"t'r ^CAiO 

fJ.O'- u»i'+A •> 
f'Atft. of" i^kroy^rtti -• n-» ̂'i •• 
yt-Mt.]- Jrj ( yrt.r^ it.^si) 

far) 
r/.g '-/C2.i7' j/» WCOAi'ri't Wi'H" kreiMA 

i-'i'j tUy UtAitj « A>oi'if ( Lfirta.) 

f lO^-O') 
foi.o'- UO-f' CLA'i^ tiyAf fareoiA A ^r.cC 

«P j t'I h (I.AJ ^ rr V4.I -Jry ^/vxal/bA. he 

»«'y JtAj..) 

' / 

/E 
_Z 

/E - fr-

Z-/^® ZI 

Fr®^ TZO* fa /ir.jT 
c" 



BORING LOG 

yv. PAGE V OF V 

.DESCRIPTION 
u 

t 

z 

^1 REMARKS 

Y//gg') 

•• Wf-Lt. mf- -J'j fwfc'Y 

•(nip') 
|2£>,0'-|Z"J.B; ^r,.y u» .>U 

•/ Ai'ot. 

lll.0'-J79.S' P-f-'C, h s—,>y 
(<• ^^r-y » i-f-tt. of 

) 
rj' rJ 

^ari'^ re^m ft-r TsJ * "t* \'7,*(.^' 
4ii£± 

r—UO — 

zj/ri: 

—do _ 

r-IPf— 

—/SP — Pt, t^ork-pU^ tec.it 

Po^o'Ssf't 

s}i/h9.»f ir-fp'" 
y«Muc''«^ ^fjcle. het^i 

/j 
J«<.I*J//:.•/•>«' 
w'-Hn ^ qj-Vo 

P'c ajujft 

g"b.fc^^lc 
uiffc l-r/'"-



BORING LOG 
PAGE 1 OF ^ 

PROJECT NUMBER: 'H7?-02, PROJECTNAME 

BORING / |wEa NUMBER:/ uj -Z,/} LOCATION: y; „ 

DIAMETER: . y • WATER DEPTX: r/. 7^ ' DATE/TIME-g/, , 

GEOLOGIST: COMPLEnON DEPTH: ^ O.f . 
—Aof'r-t it 9.0 

DATE STARTED: 

DRILUNG METHOD:/y jJ, j-n • SAMPUNG METHOD: yjAhf ̂  ... DATE COMPLETED:;^,;/^, 

DRILUNG SUBCONTRACTOR: L DEVELOPMENT METHOD:/^ 
-^ISL 

YIECOT 

DESCRIPTION 

g 
I 3 
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PROJECT NUMBER: f - p J PROJECT NAWE; 

BORING / (^EU. NUMBER^ /n uj - 3 /) 

r. Vf 

LOCATION: 

DIAMETER: 

GEOLOaST: 

WATER DEPTH:/,^^^,^.^ 

COMPLETION DEPTH: / 

DATE/TlME:g/, ^ 

DATE STARTED: "•Sh'lu 
DRILUNG METtiOD: SAUPUNG UCTHOO: DATE COMPLETED; PA^,L:, 

DRILUNG SUBCONTRACTOR: | P^LOPMENT ME-mOD: ^ L.. i.' 
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PROJECT NUMBER: ? ̂  -T' 7 f 3 

BORING / NUMBER^ 

DIAMETER: y' 

PROJECT NAME: (j^^. 

LOCATION: r.. 

WATER DEPTH: DA.TE/T1ME: 
tini'.i 

HdO 

GEOLOaST:./,.-^ COMPLETTON: DEPTH; I TT.O DATE STARTED: J/,,7^. 

DRILUNG METHOD: SAMPUNG ME1H0D;^JV,^V/„^„.^.,, DATE COMPLETED: a/;!/.. 

DRILUNG SUBCONTRACTOR: DEVELOPMENT METHOD; 
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LOG OF TEST BORING 
TEST BORING MW-11 

DATE: 9/9/03 
PROJECT: RMC Beech Grove PROJECT NO.: 2003-1046 
BORING LOCATION: Beech Grove, Indiana SURFACE ELEVATION: 
DRILLING METHOD: 6-1/4" Hollow Stem Auger CHECKED BY: PCS 
DRILLING COMPANY: BoartLongyear DRILLER: Dan 
WATER ENCOUNTERED AT: INSPECTOR: S. Wiswall 

ELEVATION / 

DEPTH 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

BLOWS PER 6 INCHES 
Soil Description SPT 

(N) 
Moisture 

(*) 
Other 
TeeU 

r 0 
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I V V ^ V 
r w y 
»y rf V 
I y y V V 
> y y y y 
' y y y y 
r y y y y 
' y y y y 
I y y y y ' 
>y y y y 

1 
•/( 
IJ/S 
«/« 
3S/S 

10 

15 

-20 

-25 

-30 

-35 

0-5' Topsoil, leaves. 

5-7* Very stiff to hard tan-brown sllty clay with occasional 
fine gravel, dry. 

10-12' Very stiff tan-brown sllty caly with occasional fine 
gravel, subangular to rounded, moist 

15-17* Stiff brown sllty clay, moist 
16-16.5' Medium dense, fine to coarse sand, poorly 
sorted, subangular to rounded upwardly fining, 
saturated. 

5.0 
• -5 

78 

10.0 
-10 

63 

15 
-15 
16.0 
-16 
17.0 
-17 

19.0 
-19 

.19f20' Very stiff to hard gray to brown sllty clay, medium 
dense, fine sllty sand, rounded upwardly, fining, 
saturated. 210 
21 -23' Very stiff brown sllty clay with occasional fine -21 

•srayelvdry: ••••a.V 
22.4-r22.8' Medium dense gray fine to medium sand, well..:??,4. 

^sorted, saturated. / 
"22.8-23'Very sWg^ 

END OF BORING 30 
-30 

27 

59 

43 

ADVANCED GEOSERVICES CORP. 



LOG OF TEST BORING 
TEST BORING MW-10 

DATE: 9/9/03 
PROJECT: RMC Beeeh Grove PROJECT NO.: 2003-1046 
BORING LOCATION: Beech Grove, Indiana SURFACE ELEVATION: 
DRILLING METHOD: 6-1/4" Hollow Stem Auger CHECKED BY: PGS 
i DRILLING COMPANY: Boart Longyear DRILLER: Dan 
WATER ENCOUNTERED AT: INSPECTOR: S. WiswaU 

ELEVATION/ 

DEPTH 

SOIL SYMBOLS 
SAMPLER SYMBOLS 

BLOWS PER 6 INCHES 
Sojl-Oescripticn SPT 

(N) 
Moisture 

(*) 
Othar 
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- IS 

r 0 
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-20 
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-30 

-35 

0-5' Topsoil, some root mat. 

5-7' Stiff tan-brown to gray silty clay (CL) with frequent 
subangular to rounded fine gravel, dry to moist. 

10-12' Medium stiff to stiff brown silty clay (CL), dry to 
moisL 

15-17' Very stiff brown silty clay, moist. 

17-19' Hard gray silty clay with frequent fine gravel, 
subangular to rounded. 

19-21' Very stiff to hard gray silty clay with fine gravel; 
moist. 

5.0 
-5 

10.0 
-10 

12-15' Fine to coarse gravel with some clay, silt, poorly iz-o 
sorted subangular to rounded, saturated. 

15.0 
-IS 

17.0 
-17 

19.0 
-19 

24 

70 

89 

51 

57 

END OF BORING 36.0 
-36 

ADVANCED GEOSERVICES CORP. 




